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SUMMARY 

Results of two-dimensional wind tunnel tests of the symmetrical NACA 
0012 airfoil in the Lanqlev Research Center's 8-foot Transonic Pressure 
Tunnel are reported. Tests were conducted at lift coefficients from near 
zero through maximum values at Mach numbers from 0.30 to 0.86 for Reynolds 
numbers of 3.0 million and 9.0 million with transition fixed at 5-percent 
chord- A limited amount of data was obtained near zero and maximum lift for 
a Reynolds number of 6.0 million with transition fixed at 5-percent chord. 
In aHditicn, transition free data were obtained through the Mach number 
r<?nge from 0.30 to 0.86 for zero lift and a Reynolds number of 3.0 million* 

INTRODUCTION 

Advances in computational methods and increased concern about wind 
tunnel wall interference effects in the transonic speed range have under- 
scored the need for reliable two-dimensional experimental data. In an 
effort to provide such data, tests have been conducted on the symmetrical 
NACA 0012 airfoil in the Lanqley Research Center's 8-foot Transonic Pressure 
Tunnel. The 8-foot tunnel was chosen because, although it was not designed 
as a two-dimensional tunnel, its geometry permits a model of large chord 
while maintaining a larqe span-to-chord ratio, both of which are desirable 
for two-dimensional testing. In addition, the ratio of sidewall- 
displacement-thickness (fi*) to tunnel width (b) for the 8-foot tunnel 



(2fi*/b = 0.0084) is small, which tends to minimize si dewall -boundary- layer 
effects (ref. 1). The 0012 airfoil was chosen since it has long been a 
standard two-dimensional model for evaluating wind-tunnel test techniques 
and computational methods (see, for example, ref. 2) and for mAing 
comparisons between data obtained in different wind tunnels. 

The purpose of th<s report is to document the results of these tests. 
Consequently, results are presented without discussion. 

SYMBOLS 

Values are given in both SI and U.S. Customary Units. Measurements and 
calculations were made in U.S. Customary Units. 



P L - P.. 



C pressure coefficient, 

c chord of airfoil, cm (in.) 

c d section profile-drag coefficient determined from wake measurements 

(ref. 3), 



wake 



c d c 



c' d point drag coefficient (ref. 3) 

section pitching-momenf coefficient, 



c m 



Y C ^ X (0 ?5 - *> -Xi C '- X (0.25 - X ) 
^ a c l C u p c c 



c„ section normal-force coefficient, 



£ c ■■■■» - S _ 

^ p c u p c 



C x 



h vertical distance in wake profile, cm (in.) 



M Mach number 

p static pressure, N/i/ ( lb/ft") 

q dynamic pressure, N/'^ (lb/ft ) 

R n Reynolds number based on airfoil chord 

x airfoil abcissa, cm (in.) 

z airfoil ordinate, cm (in.) 

angle of attack, angle between airfoil reference line and airstream 
direction, deg 
Subscripts: 
L local point on airfoil 

lower surface 
u upoer surface 

undisturbed stream conditions 

APPARATUS AND TECHNIQUES 

Wind Tunnel Model 
\ sketch of the 0012 airfoil model is presented in figure 1 and the 
design and measured section coordinates are presented in table I. The 
measured coordinates of the experimental model deviated slightly from the 
design coordinates, but these deviations are small, nowhere greater than 
Az/c - 0.0002 and generally less than 0.0001, and should not significantly 
affect the results. 

The wind-tunnel model spanned the width of the tunnel with a span-chord 
ratio of 3.43. The body of the model was machined from aluminum wita 
embedded pressure tubes and the leading edge was made of stainless steel. 
Angle of attack was changed manually by rotating the model about pivots in 
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the tunnel sidewalls. A sketch of the .ode! installed in the tunnel is 

shown in figure 2* 

Wind Tunnel 
The investigation was conducted in the Langley B-foot transonic 
Pressure tunnel (ref. *)• This tunnel is a continuous flow, 
variable-pressure wind tunnel with controls that permit the independent 
variation of Mach number, stagnation pressure and temperature, and 
dewpoint. The upper and lower test-section walls are axially slotted to 
per.it testing through the transonic speed range. The total slot width at 
the position of the model averaged about S percent of the width of the upper 
,nd lower walls. The tunnel has a square test section with filleted corners 
so that the total cross-sectional area at the beginning of the slots is 
equivalent to that of a 2.44-meter-diameter (8-foot-dianieter) circle. 

Measurements 
Surlace^ressure^^ "°™al force and pitching moments 
acting on the airfoil were determined from surface static-pressure 
measurements. The surface-pressure measurements were obtained fro, a 
chordwise row of offices located approximately 0.32c from the tunnel center 
line. OMfices were more concentrated near the leadinq and trailing edges 
of the airfoil to define the pressure gradients in these regions and a 
rearward facing orifice was included in the trailing edge (identified at an 
upper surface x/c location of 1.00). Pressures were measured with 
e1 ectr nically actuated differential pressure-scanning-valve units with a 

«f *fift o k N/m2 (10 lb/in. 2). Accuracy of the transducers 
transducer range of *6».y KN/n*: v lu ' 

was within 0.5-percent full scale. 



Wake measurements .- Drag forces were determined from vertical 
variations of the total and static pressures measured across the wake with 
the ornfile drag rake shown in figure 3. The profiles, schematically 
illustrated in figure 4, represent the momentum losses as indicated by 
statration-pressure deficits across the wake. The middle section of these 
profiles reflects viscous and separation losses in the boundary layer, 
whereas the "winqs" of the profile reflect direct losses in stagnation 
pressure across the shock waves. 

The rake was positioned in the vertical center-! ine plane of the 
tunnel, one chord length rearward of the trailing edge of the airfoil. The 
total -pressure tubes were flattened horizontally and closely spaced 
vertically (0.36 percent of the airfoil chord) in the region of the wake 
associated with skin-friction boundary- layer losses. Outside this region, 
the tube vertical spacing progressively widened until in the region above 
m, p W iig where only shock losses were anticipated, the total-pressure tubes 
wore sn-red apart about 7.2 percent of the chord. Static-pressure tubes 
v-re distributed as shown in figure 3. Each static pressure measured was 
:.-.ed over a section of the rake to determine local flow conditions in the 
trinity of the stat i c-pressure tube rather than using an average of all the 
st^c pressures measured. The rake was attached to the conventional 
cf »pr-.o--iinp sting mount of the tunnel; this arrangement permitted it to be 
"invert vertically to center the close concentration of tubes in the 
boundary-layer wake. 

Total and static pressures in the wake were also measured with 
electronically actuated differential-pressure scanning valve units. The 



range of the transducer in the valve connected to total-pressure tubes 
intended to measure losses in the boundary-layer wake was ±17.2 kN/m^ (2*5 
Ib/in^); the corresponding range for measuring shocfc losses and static 
pressures in the wake was ±6.9 kN/m^ (1.0 lb/in^). 

Reduction of Data 

Calculation of c n and c m . - Section nonmal-force anu pitching-moment 
coefficients were obtained by numerical integration (based on the 
trapezoidal method) of the local surface-pressure coefficient measured at 
each orifice multiplied by an appropriate weighting factor (incremental 
area)* 

Calculation of cj«- To obtain section drag coefficients, point drag 
coefficients were computed for each total -pressure measurement in the wake 
by using the procedure of reference 3. These point drag coefficients were 
then summed by numerical integration across the wake, again based on the 
trapezoidal method. 

Wind- Tunnel -Wall Effects 

Two-dimensionality of flow .- Observation of the flow over the model and 
on the tunnel sidewall at Mach numbers from 0.50 to 0.65 using the 
fluorescent-oil film method described in reference 5 showed the flow to be 
two-dimensional with no sidewall separation evident at maximum lift 
conditions. 

Corrections *- Because o f the uncertainty in wall- induced lift 
interference effects and solid and wake blockage effects (particularly in 
the presence of local supercritical flow) the basic experimental data is 
presented without corrections for wall effects. 



An indication of the influence of the tunnel walls on the flow over the 
model is shown as a dashed line rotation of the normal force angle of attack 
curves of figures 5 and 6. The dashed lines represent incremental changes 
in angle of attack due to wall-induced downwash over the model. Using the 
geometric characteristics of the 8-foot tunnel (slot spacing = 54.31 cm 
(21.38 in.), tunnel semi-height of 108.61 cm (42.76 in.), and average 
openness ratio in the vicinity of the model of 0.051) and the analysis of 
reference 6, the incremental change in angle of attack (in degrees) was 
estimated to be Aa = -1.55 c n « 

TEST CONDITIONS 

Tests were conducted at lift coefficients from near zero through 
maximum values at Mach numbers from 0.30 to 0.86 for Reynolds numbers of 3.3 
million and 9.0 million with transition 'ixed at 5-percent chord. A limited 
amount of data was obtained near zero and maximum lift for a Reynolds number 
of 6.0 million with transition fixed at 5-percent chord. In addition, 
transition free data were obtained through the Mach number range from 0.30 
to 0.86 for zero lift and a Reynolds number of 3.0 million. 

Transition trips consisted of sparsely distributed 0.25-cm-wide 
(0.10-in.) bands of carborundum grains sized according to the technique of 
reference 7 and attached to the surface with clear lacquer. No. 54 
carborundum grains were used for 3.0-million Reynolds number, No. 80 for 
6.0-mill ion and No. 100 for 9.0-mill ion. 

The stagnation temperature of the tunnel air was automatically 
controlled at temperatures which ranged, dependent on Reynolds number and 



Mach number, from 311 K (100°F) to 322 K (120°F). The air was dried until 
the dewpoint in the test section was reduced sufficiently to avoid 
condensation effects. 

PRESENTATION OF RESULTS 
The experimental data reported herein are presented without discussion 

in the following figures: 

Figure 

Force and moment characteristics. R n = 3.0 x 10 » 

transition fixed 5 

Force and moment characteristics. R n = 9.0 x 10 6 » 

transition fixed 6 

Effects of Reynolds number on force and moment 

characteristics. Transition fixed 7 

Effects of Reynolds number on drag-rise characteristics 8 

Chordwise pressure distribution for R p a 3.0 x 10 6 and 
transition fixed, at: 

M = 0.30 9 

M = 0.35 10 

M - 0.50 • - H 

M = 0.55 12 

M = 0.60 * 13 

M * 0.65 I 4 

M = 0.70 c 15 

M = 0.74 16 

M = 0.76 I 7 

M = 0.78 • 18 
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Figure 

19 

M = 0.80 

20 

M =■ 0.82 

M = 0.84 21 

22 

M = 0.86 

Chordwise pressure distribution for R n = 6.0 x 10 b and 

transition fixed, at: 

23 

M « 0.30 • 

24 

M = 0.35 

M = 0.50 

26 

M = 0.55 



Effect of Mach number on chordwise pressure distributions 

ngles of attack near zero, transits 
distribution for R n * 9.0 x 10 6 and 



R„ = 6.0 > 10 6 , angles of attack near zero, transition fixed 27 



n 
Chordwise pressure 

transition fixed, at: 



28 

M » 0.50 

29 

M = 0.55 

30 

M * 0.60 

31 

M = 0.65 

32 

M = . 70 

33 

M = 0.74 

M = 0.76 

35 

M = 0.78 

36 

M •= 0.80 

37 

M = 0.82 



Figure 

M = 0.84 38 

M = 0.86 39 

Effect of Mach number on chordwise pressure distributions. 

R n - 3.0 x 10 6 , angles of attack near zero, transition free 40 

The pressure distributions presented show disturbances in the airfoil 
pressure coefficient in some cases near 5-percent-chord. Examination of 
these disturbances (figs. 15(a), 16(b), 17(a), for example) show that they 
generally occur when the local velocity is near sonic velocity, and 
therefore, more sensitive. These disturbances are believed to be caused by 
the effect o* the transition particles on the pressure orifices and may be 
disregarded. 
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TABLE I.- 


SECTION COORDINATES OF 


NACA 0012 


SYMMETRICAL 






[c = 63.5 en 


(25 in.)] 










z/c 






x/c 


Design 


Measured 










Upper Lower 




0.0 


0.0 


0.0 


0.0 






.002 


.0078 


.0078 


-.0078 






.005 


.0122 


.0121 


-.0121 






.01 


.0170 


.0169 


-.0169 






.02 


.0236 


.0235 


-.0235 






.03 


.0284 


.0283 


-.0283 






.04 


.0323 


.0322 


-.0322 






.05 


.0355 


.0354 


-.0354 






.06 


.0384 


.0383 


-.0383 






.08 


.0431 


.0430 


-.0430 






.10 


.0468 


.0467 


-.0467 






.12 


.0499 


.0498 


-.0498 






.14 


.0524 


.0523 


-.0523 






.16 


.0544 


.0544 -.0543 






.18 


.0561 


.0561 


-.0560 






.20 


.0574 


.0574 


-.0573 






-22 


.0584 


.0584 


-.0583 






.24 


.0591 


.0591 


-.0590 






.26 


.0596 


.0596 


-.0595 






.28 


.0599 


.0600 


-.0599 






.30 


.0600 


.0601 


-.0600 






.32 


.0599 


.0600 


-.0599 






.34 


.0597 


.0598 


-.0597 






.36 


.0593 


.0594 


-.0592 






.38 


.0587 


.0588 


-.0586 






.40 


.0580 


.0581 


-.0580 






.42 


.0572 


.0573 


-.0572 






.44 


.0563 


.0564 


-.0563 






.46 


.0553 


.0554 


-.0553 






.48 


.0542 


.0542 


-.0542 






.50 

^ 


.0529 


.0530 


-.0528 
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TABLE I.- SECTION COORDINATES OF NACA 0012 SYMMETRICAL AIRFOIL, 

[c = 63.5 cm (25 in.)] 



Continued. 



x/c 


z/c 




Measured 




Design 








Upper 


Lower 


.52 


.0516 


.0517 


-.0516 


.54 


.0502 


.0503 


-.0502 


.56 


.0488 


.0489 


-.0487 


.58 


.0472 


.0472 


-.0472 


.60 


.0456 


.0457 


-.0456 


.62 


.0440 


.0441 


-.0440 


.64 


.0422 


.0423 


-.0422 


.66 


.0404 


.0405 


-.0404 


.68 


.0386 


.0387 


-.0386 


.70 


.0366 


.0367 


-.0366 


.72 


.0347 


.0348 


-.0347 


.74 


.0326 


.0327 


-.0326 


.76 


.0306 


.0307 


-.0306 


.78 


.0284 


.0285 


-.0284 


.80 


.0262 


.0263 


-.0262 


.82 


.0240 


.0241 


-.0240 


.84 


.0217 


.0218 


-.0216 


.86 


.0193 


.0194 


-.0192 


.88 


.0169 


.0170 


-.0168 


.90 


.0145 


.0145 


-.0144 


.92 


.0120 


.0120 


-.0119 


.94 


.0094 


.0095 


-.0093 


.96 


.0067 


.0068 


-.0067 


.98 


.0040 


.0042 


-.0040 


i r\n 


nm i 


r»m c 


nm o 


X • *-> v 


»\J\J X *J 


• \J\J A J 


- •UWA-J 
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Tunnel center line 




Trailing edge 



Model pivot 



\— Tunnel wall 



Top view 




Model reference line 
Tunnel center line 



c -63.5 cm (25.0 in.) 



End view, section A-A 

Figure 2.- Sketch of model installed in tunnel 
(with angle of attack end plates). 
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Airflow 




Static -pressure tuhe -' 



070c - 
(V»0c 



ii fe-™— 



Diameter - 0.002c 



Total-pressure tube — *\ — 



Tubes flattened and staggered 



Static-oressure tube — * 
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Figure 3.- Profile drag rake. 



16 




-.8 



— CM 



1 






u 

4/) 




i^M 




& 


o 


o 






w 


^mmm 




•f" 


• 


Li. 




*♦- 


1 


UJ 




o 




Q 




ex 




UJ 




0) 


vO 


C£ 




J* 


• 






3 


1 


to 








CO 




'. 




LU 


_■»-* 


«3- 


CM 

*-* 




Ol 

< 


or <u 


• 






3 


I 


z 




o> 




o 




u. 


S 


< 






• 
i 


< 






s 


1— 

CO 







in 






C\ 



CM 



17 




o 

en 



o 
n 



c 
o 



c 

o c 

^- 

o u 

• <u 

c 

tl T- 

c *■** 

•— w 

-*- O 
O ^ 

w c 

•f- o 

*o •*- 

CM O 

— o> 
o s- 
o s- 
o 
<: u 

< ^ 
^ o 

o ^ 

to 

•r- O 

*/> 0> 

<u c 
+-> ro 

03 LA 

(TJ +-» 

-C ft) 

u o 

+-> -o 

c c 

E 

ecu 
c 

-a ■— 

c 

Oj 
U to 







<£> 



CVJ 



00 



<£> 



CM 



O 



CVJ 



c 
o 



O 



E 
o 



■— -4— 

I- ^ _J 














i > j j I i i 


f — < 

! 


i 
j 
















! ■ ! ! ] } V ] "J 


i 


t 




| ~T "* ; ; j ; j j I r ■- 
















h , ! i 


I'll 
i i i 
1 










, — 














j 










" 




















































































































































































































t 






































1 








~" 
















6— 




6 








i ; 

U- — +—— -j. 




t 

i 




i 
1 

1 






















; 1 1 

: i ' i 

i . * i . i, , . 


i i ! 

1 1 i i 






















i 4 


! ! ! ! 1 1 ! 






^ '"•" 














T * T * 

^ ... -.+, i ..\rwi- . ■ ■ +— 


! 1 1 T 1 

i i i 1 

L- — + --- 4- *-- - i— --- 














-i 


i 1 I t i 
i i i i i 














1 








i 

1 


j 


■ ■ 1 

i 

i 








r i — 




i i i j I ! ^1^ 
t i i i i i i ■% 


* «. ^*^ 


1 I 

fex 1 1 


1 
L i 














! - > ! i r t 




















! ■ i ! ' 

i . i i l 




i 




i 

J 


^^N 

^S 


.^s 














P i""~i "FT F~ 

; i i i i i 




1 

i 

i 




1 


















ill! 

i i I ! i 1 




f^ 


i 




i 










B>- - 








; i , 1 i i ; , 1 i 


t 

1 ..., i .., ■ 




i 




i 


i 


i 






i 


I 



00 

I 



o 



s 



ro 



J> 



CVi 

O 



{£> 



OJ 



00 



TO 



r 






CO 



O 

it 



T3 

C 



C 

o 






19 




o 
in 

o 

11 



01 



o 
o 



0) 



o» 



c 
o 



20 



_4- 



■+ h 



i — r 

-i h 



H 1 t ! h " 




21 



— ■*— *- 



mm 



i*^ 






-© 




• 




o 




"O 


<u 






0) 


o 






c 






o 


*r» 






UD 


+J 






> 


c 






o 


o 


— 






O 


o 




M 


1 






X 


LO 






0> 


o> 


r*\ 




■»w* 


w 



titti 



Jta*i 



H^^M 



tffti 



tfai 



iWHiaaiiiii 



Hatt^l 




E 
o 



m 








o 








*- 








o 








ro 








O 










■a 




. 




o 




-a 


CM 






Of 


Q 






3 
C 






tr> 


**■» 






VD 


-»-» 






> 


c 






o 


o 


_ 






o 


o 




tt 


1 






s 


tf"> 






^•""* 








Vh- 


a; 


o 




*"— "" 


en 



, CD 



CM 



CO 



o 



O 



I 



23 



*ftfc 



■MWi 



IM 




< 



o 



O 

It 



o> 






4-* 

c 
o 

I 



24 



Atfc 



| _ h 



n 



MMMM 



rfl 



i — i — 


! 1 


1 — , 












r~ 


■■" ' 
















! ! 

1 j 


ZkL 


1 






i 










-Q^ 














j 


— * < 


1 i 1 


i ! 
! 1 




i 














! ' i 

4— ■ ♦_ 4- 


f ' 


1 ! 1 






















L 








i 
i 




y 4_„... 








-'- 


L 




S 


I * , 


f < , 




' ' ] ! ! ! ] 

(- j i j . j | j ■ 




j 1 

! 
i 








| j j 


^ .. -...^_. 4-- . — i 1 


: j , j | j 

l. i i 1 1 i ! 




I 






, j 






M i ! 1 I i i ! 

1 4 .i — i . i 1 i 1 i 






^ — -t 


f ' 






— — , — j 
: 


|_ J , 










i 
























1 — 




























■— H 














i 

i 




















\ 








































\ 
V 








































c 


Vj 








































\ 










































N 


n>. 


—— — 










































r - 


£ — 








1 


1 ~i 


* 


. 


1 . 














.. 


















. — , — | 


j j 1 | i 


! 
1 






















i i — _j 


! i 1 i ! 
1 I 1 


























- 
< — —f t 


! ! 1 

! ; \ 
>__. j 1 4 , i 


1 

i , j 
























— 1 


t. +., ^ 


i T 1 
: ! ! 
I 1 
, — „ — , 1 * , 


t- ■ ■- t i i 




T ""I 
j 














] 




_.. — 1 i \ j 


! ! I 

; ; 1 


j 1 












j 

1 
1 


t — __+_ j 


, —4- — l i 1 


I i i 


! 1 

) 1 


r 












1 1 


S ' ' j 


1_ J 1. I J 




i 














1 


i i 1 ! ! 

! ! 1 ! 1 

t ^~_4 1 i J 




i 

1 ! 


> 


















— -i 


; 

1 


i 

t 
1 * , 


i 






























{ 

i__4 






i 

i 






























! 

i 

i 
i 






! 






























1 J 


! 1 ! 1 





























<D 



OJ 



00 



<0 



CM 



04 

I 



o 



E 
o 






m 

O 



s 



O 









8 






o 



o ~ 



<s> 



CM 






O 






00 






r 



1 



25 



m± 



m 






A 



1 


1 






































o 

E 
a 

f 

CM 
I 

lO 

O 

Q 

ro 
Q 

a 
c\J 
Q 

O 

o 

CD 


to 

O 

H 




: 


I 


















_ 






1 


I , 






>— 




i -| 


L .... 1 


i 

; 

i 1 






















r 










l ; ! 

H 1 




] I ! j 

.. . i ■ i \ 


i... 




















_4 i 1 i 


""l i ! i ! 

l ... i I . i ■ ' 


1 




















j 
i 


i 




! 
..... ,j 


i 


1 — 

i 


i ; 

i ; 


















' f" ! 1 

! 1 L. ._ 




j 


f i i 




» j f " 
















| j 1 


| 

i ., ..... 




\~ 


I 
j. 


* 1 

j 








— i 

















i 1 


i , 






1 

! 


i 
1 














































o 




















































































i 










































^ 
























































































N^ 
















3 

c 


































^ 








c 
o 


! 
































fcr 








f 


I 1 


1 J 


i , 










J 


L — J 
























0) 




1 


i 

i 






I 




: j 














CD 


1 ill! T""" 1 

; ! ; 1 


! ! 




i j 




1 








U. 




1 4 




i 
1 

, —4 J 


\ — 


t 
. — f . . 


t 


! 

! 

i 




1 














C\J 




»■ -j 




! 

1 

t -1 i 






; 


! 

i 




j 












, — 1 




! ' i ! 1 ! ! ! 1 

; ! f : ; t ' ! ■ 
1 ! ! 

t i _ i i 1 i, _. ±_ ,_ A i . 


i 
i 












I 


GO 
a> 








i j 






r t ^ 


j 


j 








I 

1 


1 




1— — i 


i i , 


| 

i i j 


u— 


! 
I 

! 
.--A. 


1 | , 
! 


.. 
















< 








^—4 j U 


! 


1 

i.. — j 






























! ! 1 

j. -4 j 1 




















I 


















! 1 i 


































"" 1 


o 




! 1 ! 

1 i 1 ■ 


t 1 




i. i 


































1 


i_ ~i_ 


L_ 






L 


[ 






i 


_ i 








f 1 






«-*■ 







K 


r 


c 


«j 




C 


5 


G 





<; 




c 


\" 


r 


c 


VJ 


c 


D 


c 


1 


1 j xi 

1 

1 





26 



; i 


■ ■ T 

t 
i 
i 






'T" '■ ' T~ 

1 
i 




1 




! 






1 
1 
i 


■ --I - 


, ^ — „ | 1- 

i i 
i ! 1 1 


j *-. 

! i 
i 


1 


1 


i 










KL^—m 




i 


a 


i 
f 




r 


, f — , — | ,. 

I j | 


— j 

! 


t 
1 










m •* 














\ 


: ! i" 


f 


H p 




f 

i 

i i 


















l 4 1 4 1 •— --t -i — — ; y ""' "T" ■ ■' 

i ! j i ■ i i ! ! 


j 




i 








1 

i 


, p_ 


r ^ t i i 

' ! : i , ! S 

1 ; i : ! 1 I i i 


| 


J- 1 ■-- 


1 * 


t 






- C 


! j ! ■ : ! i ! 

i I i i , i I i. .__- l. 


1. 




1 
j 






— .- 








1 __.f 

j ; 


■ ■ I ; i i ' ' 

; | j M i.i 




1 
1 


1 i 

i 1 






! 


i 
\ . 


r 1 t 

j | 


i i 


l 




1 




| 




















!■ ! ■ 1 ! 1 

! i ! | 


i 












I 
1 


















| | 




i 
i 
! 


— f 








i 
























[ 






















\ 


















1 4 






















( 


































































I 


































1 


















, ,,.-.\ 
















1 




| 

i 


i 

i 








i ' 
















- 








i 

, 1 


j 


1 r t -y— ■ 

1 i ! i 

! ! 1 ! 










i 
| 




! 

i 

I 








j-- - i j 1 ! i 

j : i • ; ; 


| 


1 














! 


! 

„ — i — 


i 


t 1 t + "4" 1 T - ■ T 

1 ' ! i 1 | i 1 

i ■ • i 1 ; ' ! 
! i i ' I 1 1 I 


j 

i 














1 
1 


i 


! 1 • 1 ■ J L 


' 1 
| 




j 




i 






i 


. _ i 


1 . j ! ! 1 j I ; ! 
■ < ■ . i i i 1 i i 


„. ■ 


i 

1 L 




i 




t 
1 




I 


1 1 ■ l j i i i i 






i 

i 








i 




_, — 


, , , -* 1 1 t» -t j--" ■■ f 

; : i : ; ' ! : ! ; 




1 I ! 






i 


i 
i 


! i i ■ i i 


1 i 1 










1 










j — 


1 ) f 

! ! ! 


,., t , , r — _, — 










1 
1 O 










1 




I 


t 


i 
1 


i 


i 






O* 


















\- ^ ■ f i 

sill 


j 






| 


















*«vt— 








L_ 4 j t 

i ! 1 
1 ! i 




! 




, 


















XJ 








f ! ! ! 


1 
1 


I 


T 


1 

1 i... 












, 




j — 





tf> 



CVJ 



oo 



<£> 



CM 



o 



<M 



c 
o 



£ 
a 



O 



Q 



to 
O 



a 



CM 
Q 



<S> 



OJ 



00 



0) 

a 



r 



I 



00 



O 



T3 
CD 

C 



o 



0) 

i_ 

CD 



27 




o g 

00 •*- 

o c 
o 

II o 

at '. 
in 

-*: a> 

— ' s^ 

cn 



28 



i r- -t -T- . " r ■■■■■! ! ! '"T 

i i i i i ! i i 1 


i 
1 










1 1 
1 1 






o 

e 

r 
r 

m 
o 

Q 

ro 
O 

u 

_ 

o 
1 o 

— 

CM 

-1 -o 


CNJ 

00 

o 
ft 

2: 




^_ — ^ — ^ ^ j~ 


i ■ " 1 ! 




] 

i 1 


i 








1 1 

1 L 










1- — |. 


I ; 


7 — *~~ r y- j-- 






I • 






— 




^__ — j f— 


r r < \ t \ i '-■ 


| -po-- 




1 








i ! ■ i 
: : 1 


i l i ! i ! 


j 


— T- f | 


T""" ] 

i 1 ,. 


! ! 




■ 




i 
1 i 


! [ 


1 : ■ 


I I s 
! 1 

1 ! ! 

_i_. ... i L _i_ 








\ 


' : ! ; 




! ! ! ! i 

1 ... i_ _i_ _L J l 




' 




,„ 


i- 


1 




, ♦ , *- ir 

! i 
; i i 


i j . i 

i : i 

; i i i 


— ^- 


ill 

j ; | | 1 
X- L. . ,-L- — i — , i~ .- 








i 




\ 


„ *. t i- K 

i 1 ! 

■ \ i 


^ ^. . +~ 

* i 






t 


1 ; ! 


i 


L~ -- 




i 

1 








— f- 


— t 




t 


1 
t 








|_1 




























\ 




h 


i 








. . ... 

























- — -4 




I 1- 




















































































i i 


1 


—J- T 












i 

I 




















1 t — 1 

i 


— ^.,. — — , 

i 

i 


— t 


i 


i 




















5 








3 




4 \ 

1 


- — i — t 

i 




i i 








! 
| I 


t 
1 

1 










o 
o 




4 


1 * 1 ' T "" T 

t t ; 1 : 

1 1 : i * ■ 

i 1 1 i : 








! ! 
1 i 


1 


1 





[ 


1 




| 

i 


-*— — *■ 1 


^ 1 , j - j 

■ ' ' ! ' ; 


r * 

L 1 




] 

_i 






| 






i — — . 
\ — 




j +—. — — 

1 


I 

i 


i i i i I ! 






t \ 

! 1 
1 
f 








i~ 


— 


Z3 
CD 


; i 


4 + * +— - —i — j ■ -j i 

i i i i i 1 i i 


r 

!<- i 


* ! 

i 




i 


U. 


■ | 


r "i~ r~r "i — t r ~ 

1 j i i ! i | 




1 
1 


I 
i 


I 

| 

_| 1. . 










-4- 


+ — i 

! i 


i i i i. i 




r 






i 
, i 


















+__t 


1 i i i 


r ■ i 

j j 




i 






I 
1 

i 












■+- f"~ 1 


i i i ! 


1 1 " 

4_ i 




* f 


















l 

j 


„j | j. 


i 










1 


f~ i 












1 




i ( 

i 


-f 1 

i 






1 










» ! 


i 






•4 — 




j*° 




I 1 


- — ¥ 

\ 
1 


-\ 1 — — 

! 














% 










_i 


f i 

( 
1 




t 1 

i 

i j 


i ^ 




— i 












i 
i 


r 


^ 


^ 


*dk — 






1 

i — i ° 




i — -j — 


~4~ i 

i \ 


-"■- — ? ■-— i 

i i { 








i 1 


i j 

-i — 




^ 


^ 


*k 


— - — i 




i 


1 i 1 


h 1 f 

! 1 1 








i 1 


! 
i 












^r 




<P 




*t 




OJ 


o 




oo 




CD 




^r 




OJ 




O 




1 




r 





c 
o 



29 



l~r— i | i -r""! 

f -4-"t f f~"f ""! 

4 -j- f f — ■} ■-Qt** 5 ©! — &-- 



r n 








• 


! 


— -» 





— 




t 


1 " 


- 


O 


f ■ - 

i 





r 1 i 3 


f 




i 1 - 


I 

i 


■ 










00 



O 

ft 



o» 



c 
o 
(J 



0) 



! T i ! ! ! 

I'll 

j 1 S | ! 

i i 1 1 i I f 


~ — 1 ■■ 




! 


! | 

i i 




















j ; j j ; 

r -t— t — 1 — t — 1 — t 


1 




I 


i 

- 4- 

i 


.14 

i 

_4_+ 







4 






— 


O 

E 






' ; ; ! ! * 1 : i 




: t T 










o 






►- +.- - --t - --4. ~.+ ■- ♦■ ■- ■♦-- ■■ *• ■ --♦■ ■ -4 -4- —4 ---■+ 


■-■ v —4 — i 4 — 

i i i i 




- —4- ■- ■ 


1 






- *■---■- --+■ ---+ — ........... +-. - .-... f. t- ■ ■- + + -t- - *- +-■ 


i ' ! ! 
- f — -4 1 -♦-- — " 


) 


i i * 
■■f - i 






r-- ■ ■*-■■■■ * — t- * | r ■ ■■ * f 1 — ■* ■--? "t 


~f~ t' t — f 

! [ I 


r t -]™. 






! ; i ; ■ 


♦ — — 1 V- ------ 

1 ; j 






i...~J 






l *-■ -- |-- ■- ■ -4 - + ■*■■■■ ■■■ — *-■ ■ --♦ ■- — ■ 


t — .. 4 f. ..„. .*... .„ ..,.+. 


~* 4 — 1 — f — ■+■ — 

L_1_I _,. 1 


T 1 Q 

! \ 








\ : i ■ ; 


1 


1 j 

I ! 


i 


T T 
| 










I 

■ ■ i 


s 








i i i i 


t 

i 




i 




I 












; t 






! ! 




"""T 


1 






p 




, 










O 

x> 

o 

5 












j 
i 


1 
















I 






















1 

i 
































o 
II 


T3 

a; 








t 






L 




























1~ — - 






1 




! 


























C 

o 


~T 


i 




i 




























-- ■■•*-■- f — (*"' "" ^ 1 "T" • "~~ 

i ! i ' 

t : ! > i ■ 1 


-»- 


i 













_X - 






o 


a: 


1 












I 




> 


— 


C7> 


M j I ' ! i [ 1 1 i j 




— - 




' 4---— ■■*- - — ■ + — . +. . _ 










- " ■ ! 


U. 


! i i i : ■ i i i t ! i 

*■ f ■■■- — -t- i f ♦ 4 -4 ■*- 1- f-- — | — '"""' 


__j_ 4 ...|_ _. 




— 





] <D 






► ■• *» ■■■+■■ -V ■ f ■■ t - - ■ ■+- ■ ■■♦■--> ■*--■- ■ -f 4- +- - 

; . ■ : ' ; ! ! i 

; ; . : i S j 

\ .*.....+-. V- +_.--♦-■■ i * ■■ ■ 1 -■" ■■ ■■-+ ■- - ■■ t 1 

;'!■■■ \ '■ '■ \ \ 






j- -I— 


>— — 
i. 


1 


4 


- i 

! 






, 


»™ — 


|- - t 

! j 


! 1 ! 

;— j—4 

i 
i i i 


j 

i 
-1 

4 j rr\ 






; ■ i : - 1 : ! 


| 

i 

1 




i 


T 
i 

i 


T f 


0) 






i ! \ :!:!■! ! 

* 4 i- — t — -I -i 4—4 <t 4 

i ! 1 1 ! ! i ! i 


i i 
! i 

| 







t 
i 
i 




, 





«, 




! o 




; + — + i 1 1_ — - 

; i t j j ! 

j 4 i 1 -j 1 

i i i ' ! 


t -4- 4- - 

: i 


1 

f" 


i - 

1 

i 
i 


I 
i 






P 


iU 


- — 


H 




o 






to 


4 

i 




i 
I 


i 
! 


4—-- 

I 

< 


D 


4 ., 

i 

i 
I 


-+ 

1 

1 


< 


^ 


t ■ 

* 




i- 

( 


:vj 


< 


o 




1 


i 


i 
i 







c 
o 



31 





















i 

1 


— r — r T" " 


j 

. — 4— 


■ r""H — 


! T 


] ~ 


1 — 


— r ~ ~T" "" 


— r 
i 
1 


"i — r 

i ! 
+. -f~~ 


1 




! 1 | 


! 1 


' K" 


L — 

j 


j— 


— -f— t— - 
\ \ 
i 


_.._.+...-.- 


T T 

Ai 




jL ... } f> 


I- -4-- 


4-1 o 




\~~ 1~*& 




,— 4-~- 




i 




. -+~- 


... _...< — -— 


1 ..„L i- 


--■i ~i- -r-— f r- 


4 -I F 


•»■ ■ +■■ 


4- 


_._h i»— 


"*~ 






i o 



c 
o 



t/1 

c 



—- u-— f r 



..^ ...... ..„.* +■- 



-^--■H 



..i. U— -4 cvj 



Q 



; j 


| 




._L 


I : i .; 4 —< \ ^ - -t — i— -r- f 


— ,. 


"1 


1 
I 


f 


i 
I 


T~ ■ T ; i ; ! 

; i I ; ; I l 

t i ' ■ ! i i. 


i 

.- -4- — i { + — t 


U i 


i 








i 




! i i 

! t I 

I t H 




j *. j 


u 


, 




L.~_ 1 1 1 

\ i s 


, . 








\~ I 






^ — i 1 \ 




— . — 




i j 




, — —4 ' 

i 
i 

i 
















— I 1- — 










i ' 








, — T 














i 

i 

L_ - "' 




, — 


r ■ 




I 


1 1 1 

1 : 
1 




"- 

i 
i 








I 










I 

j ■ 




I 


! 
1 


— 1 


I i 






i 


\ 










, 




M-U 


i 


t~TT~ , ~~ 


j 1 


I T l ! 


i 
i 

4 \ 


I— 


~r— 


^l^j 


i„ — 


1 


^ 

[ 


4- 

I 
t 


i 


-t — : — 
i 




f— 


4— c 




f-4- 


i — 

t 

4 


+ 




I 


M 



Q 



O 



o 



CVJ 

Q 



O 




o c 
f— <u 

•4- 

o w 

II •<— 

c •— 

t— w 
..- o 

o *- 

w c 

■«- o 

<c •«- 
+-> 

CM U 

,— oi 

O J- 

O J- 

O o 

o <c -* 

<4- -M 

s: o +-> 

O <4~ 
r- O 

u en 
0) c 

o 

O U 

C C 
(U -r- 

E 
O 0) 

E C 

c 

O) 
<V JZ 
O en 

O TJ 



a> x 



fO 



32 







T3 

a; 



4-i 

o 



3 



33 




E 
o 



I -H 




i 






lO 






o 






^ 






o 






ro 






O 






T3 




. 


U 




o 


CM 




3 


Q 




C 




o 


•r— 




^o 


-M 




• 


C 


WM» 


o 


o 
o 


o 


II 






s: 


vo 




-— *v 






u 


OJ 


o 







<D 



0> 
X^ 



34 



i 
! 






.__. .J t 


.. 


1 1 

t i 

j 


i 


- O 

e 

o 

1 

-' CVJ 
1 

i ^ 
o 

3t 


o 

M 
T3 




H 








0— Oj <s 




. oi u 














+ -j- 


, i , 


^, u 4 






; 


< 1- 

i 1 


j I ! 


-1 f— ■ * 

ill! 


i M i _L_L 


4_ ]_ _(— .- 




i 4 * » 


, \ ; 1 1 r ■■■ t ! | i s ! 

; , > : ! ! ■ ; l ; 

< ; : i t ...... 1 1 4 f~ - * 


_ , — _4 j 




. > f ^ ^ ♦ p. _ ^ , -- r | j j ; | j 


1 ; 

h- — I 1 — 




\ — -h j i— — | — i — ! — r i — t" ! 1 i 


i j 
x — U 


1 I 

4 - i- 


T T 
_i _j — 1_ 




i t — — — *• -» 

! : i ! 

l ; i i 


i ; ! ! j i j 1 L_ 


: i 


; | 1 
1 

_j L 1 




K 1 1 

| : 
1 : 
1 1 


1 


(- 1 f ; — H r - -i 


] 


t ! 1 ! 

i i i 

1 i 
f- — ■ 1 


t 1 f 

! 
-J 1 




t i 

I i 


, ., f j~ 

! i 


1 i 
1 i i 


i 


-4 ■ 


| 
j 


1 

i 

-1 — i- 




i — i — ■ 

i ; 


1 — 1 — \— A — h™ 
i ! 


— , 1 — ..*. 

i 
i 




1 


1 

! 




p 




j 

| 




1 
I 


i 






1 
1 












„ . i— 


i 











Q 


• 










V 










o 
CVI 

p 

— 

1 _ 


c 










\ 


1 
! 


! 
















\ 










o 


1 

! 




-1 I | 

1 i 

t 




^■O .,L 






— i — 


p 

— 

— o 


1 


^ 






^o 


— 1 — r~ 


, ! ! 






— „ 




— j — 


3 


1 1 1 1 1 *— 

i i i i i i 

! i t i . . 


1 f "i \ ' 

i i ! 


t 
i 

i , ., -j — 


! I 


i 


u. 


1 1 1 i j r— ■ I ! 

1 j i 1 ! j | i j 


1 ! ! i 

i i 1 1 


i : ,., 


-J iD 




, j 1 1 • 1 \ -j ■■ \ *■ ■ 

i : ! i i ; ' ■ 1 ! 


..! i i 1 i -t- 


j 


\ CO 




| 1 1 ■ — — i— — i "*— -t- | ! t 

; \ 1 i 1 1 i i ; ! 1 


i ! ! I 

I i 1 1 -1 — t- 


, j 




, i j — — — -j . \ • *■ [ ; | | I | 

! ■ l ; ; ; ; \ 1 i i » S 1 — k 


! i 

' •- f" 


— 1 oo 
a> 




! ; \ : i : ; ~ _.i _l_i i L-J l— 


1 




i ; 1 • — r— -^ p 


| Myi 1 J_! i i I U 


1 : 

i i 
i ( 




j ► i i 1 . 1- 

i ! i i i i i 


♦ t~-Tyi— [till 


I i ! 
J — i — I 


— ^r 

o 




j i i 1— -^ j- — t~ 

III ! ! 


i 


^^s: 




1 ! i 

i i 




i 1 \ j * - 

ill 


1 

i 

i 




, i_5 5^,* 


i 
j, 1 L 




1 1 r j * — -T- \ 


" t 


i 




' 1 ' 

iw—... ■— 4 *- 


... ^r 




►— i — | — i — i — ■ — \ 
ill ! 


- t t " 

! 


1 l 
| 


1 


i 

I 


i 




to 






CVJ C 


) CO u 


c 
o 




C 


U C 


1" 


1 

r 





35 



LkHMiik*«A&l^A. 



am i ■ i iiii^fcrtnii m n 



^ 



-n^ 



l _ aMMiMBMBU i aiaMil 



■ — 1 1 

i 








r —-T 

i 
i 




r — 






i 
! 

i i 


i 

4- 


1 

r- 1 


1 








\ \ 
\ 


oH>- 


—^> 1 ! 


1 j 
I 1 
-^ i. 


i 


1 1 

.... !.._ j 


f— r ■ ■ 


^_ — -+ 1 

i 

i 

j* 




| 1 


• — +—— - — ' 

i 

— i — 








J j 


1 r j 


! 

[_ J — A 

\ i 



o 



E 
u 






^S 









! 


■ 




















^ 




[ 


■^ 


1 


— t 




4 j. 


: i ! i ■ i 


[ 








j- - -i~ — i 




■ r ~f " "^ * j 




i 4— + 




i 

v \ 


! 


- t 




i L 




"' "^ T 1 
; i i 

i 1 i 


-„i 1 






! j 

i 1 i 










t 


I 








! 




i 






. ... . i 






j- -+■ — i 
i 






























I 

• 








( 1 

! 

1 







































■■ i 






































































































i 

i 








^ , 






! 

, ( 


! ! 1 

! ! i ; 










-i i 






i 


, 


f* 






i 






i 1~~ 


' 






\ — i — j 


*- -t * - 

| ; 1 ; 


! ! i 

i ! 


!!!!!! 


j 


j .!...„. 


i 


1 


-t 


-f 


1 


^ 


T 


i 






T 






i 




I 


j 






f 



OJ 



o 



o 





-o 




. 




o 




T3 


C\J 






3 


O 






C 






O 


•F" 






r^ 


4-9 






• 


c 






O 


o 


«M> 






o 


o 




it 








s: 


VO 






^-^i* 








OJ 


OJ 


n 




>— * 


S- 



- t — 



<0 




36 



»"—«•- 



AAtii^tftfBH^ta 



linHi 



^ 



1 1 ! r 

J — J — 1 L 



-^j^» ^_4. tO j j o 



4 1-- 



£ 






i 

— I h \— 



o 




O 



c? 



CM 

O 



o 

it 



T3 



o 
o 



a; 



^ 



CD 






00 




37 



** 



mm 



mn 



mm 



MMMMiMM 




0) 

3 
C 



C 

o 






3 
en 



38 



MIMHi 



Aft 



MM 



Mi 




T3 



C 

o 

I 
*£> 

CD 



39 



^ ^ ^ 



t^H^H^ 



h — +- 




& 



-t H 



-i — r 



i-- i — I — ; — I — M — I — |— ' — — S " t-^ 



H H 



CV1 



i — t- 



00 



-\ — t- 



u> 



c 
o 



CM 



A — 1- 




-i 1- 



-1 — t — t- 



rr 



00 



o 



_) , 



CM 



.._j <t 



H — h 



H r 



I' 



I 



40 



mt 



mm 






1 F T T 

! j 

: 1 


i I 


i r t 

! 1 
i 1 




! ! 

J i. 1- L- 






. ,.,4., 


, 






o 

£ 

r 

00 

1 

ID 

O 

o 

ro 
Q 

o 

CM 
Q 

O 




j j I 

i i 
I 


f- t 


i 


i 1 

i_i 




! 


~v 
















; ! 


T 1 1 ! 
| j I 1 I 


iii 

_J 1 LJ_ 


--T r 


_. . i- 


I 


— 




i ■ i 


" "1 t ! ' ! t ; , i i 

i ' 1 i i \ i i i 
j : i 1 ; ! i ! 


1 ! 


! i 


| 


1 






h — 1- -+ -j r— | -|— t- 


i I 1 


1 i 
| 


\ ! 
; t 




! 






\ — t — i — \ — i — ; -f — i — t - 

j ! ! ! i i i ; i 


Mil 

i 1 i i i 


i 




T 

j 

._ .J — — L 


i 





t 




: 1 ! ! ' i 


: ! '; | i I i i i 






^ — , ► 1 1 A f 1- 

i i i i ! ; i 




iiTi 


"T 

4 


! | 








1 
4 






j j J 


t " t ! ! 

! ! ! 


! i 

i I 












i 




i 


_^ — t 

i 






t T 

i 


| 




j 


^ 










i 


i 






| 




r 






1 


! 








< 


t 


























j 




! 




I 




I 




























1 
m ± 








1 
































| 
i 






: 




















T3 
Of 

3 














i 


























CM -r- 

00 -M 








i 


i i 


|" t 

i 












i 


L i 








( — 


o o 


i 


! 1 ! 


! • 




i 

i._i 






1 I 

, l J 








. . 






1 


\ ( — - - -j j 

ill 


i ; 


• i i i 
'ill 


j 

! ! 

i . ! 




j 




12 16 






4 1. , . f— *-- - -- y— 

! ! : i ; I ! 


! ! ! 1 

. i i i i 


i 

i .. i - . 




j 


i 

, 4 


i 


3 
en 




■ 1 ! ; ! I 


! : ! ! 

i i i -i- - .j 


j 

j 

, -4 


1 
1 

I | 


1 

1 

i 

4 1 






; ; i : i ; 1 i ] ; 1 


I 

*,. i... 


I 
1 


i 
, i 


, 




; ; ! : i i ; i i 


! 
», , L_ 




I ■ 




i I 
| 






: j 


) 

j 


; ; 1 

i 1 ' 

^ — — i i 






A 


i 
i 

, — 1 






i i . L . — 


4 




' 








1 
i 


<D 

cf 

- o 




"■; | ! I p| ; j ! 




i 




4 










i 




1 * \ ! + f f t t 








1 














|- f 1 1 + t '■■'" "f - "' ," ""'" 

1 ; < 1 ! i j j 


T 

i 


i 














1 










t 1 -* +- - t ■ ■■-♦—" f t 

i ; ! ! ; ; i i 
; i i i i . _ L 








i 






^^=>^ 














| r -- 


! ! '! ! 


i 






i 

j 


j 

i 














i i 


-4 1 1 1~ — r ' r 

1 i 1 1 i i 


* i 




1 

. i 




1 
„i.. 


t 


i 


i 




*p 




*r 




CM 




q 


op 




^P 


C 


sr 




CM 




o 




CM 

r 




r 





41 



-f- f 

i s 

+ f- 



■i — ♦ 



r- \ t 



r i 



E 
o 






L ...L-UU4 



1 

-f — 


i i 

i- — 4— 


> 

1 


| j_ 






4- 4- 



. -+ — -+■ 



-4 — 4~- 



-r -f—-t- 



4- 



— u 



_4_ ..--.+- 



-I — f-4~ -i 4-+ 



1 o 



4 



— (.-. 



i »- 4 -♦" 



8 



O 






-4-4-4-+ 



O 



X 



i * 4- 



O 



i_i_| 



o 



CO 



o 

it 






o 

c 
o 



vO 



CD 

w 

3 



...4- -U 



+— 


-■•h- 


— t 


f -t 


4- 


-r 


i- 


-4--- r 


,i ■ 


.. 4- .. 


... *.... 


—4 4 



CD 



CM 



(D 



CM 



i 



o 



4 j 



4- — * 



00 



-<U- 4 4 



-4- 



v- 






oo 



-4- 



4..— 4 



J 



ID 



<\J 



c 
u 



-q 



■i 1 1 

i S 

4—4— i 



CO 

I 



O 



* » 

r 



42 




^ o 





E 






< 

f 


^ 




LO 

U 


CM 

r 






(A 


lO 






«3 


o 








s 






monent 
ixed. 


ro 






T3 *- 


O 






C 
03 C 




-o 




O 


< 


L> 






C\J 






O co 


O 






*- c 






O 


03 






CO 


C W 






• 


O H- 






O 


S~ 


O 




tt 


cy • 






S 


is o 






.*— * 


C *4_ 






03 


^. 


o 






ynolds 
012 ai 


<D 






s of Re 
NACA 


C\J 






+-> ^4- 


— 






u o 

<1> 



00 



a* 



CD 



43 




ro 






O 






*o 




# 


u 




-o 


CM 




at 

3 


Q 


UO 


C 




CO 


■M 




> 


C 




o 


o 


MM* 




o 


o 


It 


1 



CD 



44 





1 
i 




1 


































i 






~+**x>LZ^ 




-^ 


> 


— 4* 












1 T 

. 1 


j 

i — -1 


1 1 








i 








j 

i 






r 





© — 





! i ; 

: 1 i i 


1 ! 

(ill ;, ,, i . 


i 












[ + ^ 1 — ...^ — i 


t | j t | ■ -.j. ■ ■ -f 




j 

t 
1 




! 




i i i 

. i 1_ ...j 1 


ill i 


i 

t 

...... i. * 


1 














f- ■ i * 1 ' 


1 i i 


! 

i 


T t 
















i 1 
1 
1 


1 

(, i 


i ! 


i j 
» 1 


1 
■ ■ t 


























t 

! 




























































































































































4 


m\ 






































\ 




















































































$s 














































= ^ 


P— 


T* 


— 


it 




V 




(. 


i 1 






















4 














1 








1 

1 




























1 ! 

i i 




i 


| | 
1 I 




























L _j 


i 


i \ 


\ 1 
! i 

l 1 




i 














1 


! ! ! 


\ ■■ 


! 1 
i j 




f t 

i 


.. _ 














i- . A 


\ i t ml 


] ! 




! ' 1 

1 | 

i 






| 






t 


t 

i 

i — ...4. — , 


__L_L^ 


t 1 

i 






' 
















! i 

i .1 , .. 


i 
..... | .... 








NTV^ 


























1 i 

i : 
i i. 


1 
i 1 


i 
































! 

i 


C X 

oc o o o 

C% »© & 

o o O 
























































te 
































*v 


-"N 








1 j 

i i i 










i 




■ 


i 






1 ! 


1 




D 





CD 



cm o 



CO 



CD 



CVI 



E 

o 



c 
o 



CM 

r 



r 



o 



o 



ro 

o 



CM 

Q 



CD 



CM 



GO 



0) 



1 



I 



o 

in 



o 

M 



01 



c 
o 

I 



U {p 



45 



- r"~" r " " i " t 

! ! i i 


— I— — T- 
i 




I 


1 ! 

t 
i 


i 


1 














1 
1 




in 
m 

d 

» 

"a 




. — j — 1_ 


- -r— 


1 ^ 

1 




i 

t 


1 




<4> 




w 








O 

E 


1 

CM 

\ 

m 
O 

8 

q 











i i 1 I i i i 


1 i i 


*. .. 1 ... i -L 






. 




! 




! i 1 1 ! i > 










v . . .,... i . . .... * — *_... — f_ — +.. 


I i 


~T t~" f" f t 

ill! 

i ; ; 1 


! 

i i 








f 4 1 

t ...4-—-— f 


. ^ — t — - r . 

i. L 4- 


1 ; 


f 


' - : " "T T { j 1 ! 

■ : ; t 1 ! 

! j i 1 i 

i I i i i '- ^ 


f i t 

1 i 
^_ -^ — ■ — *- 


1 






i • 


1 1 i 

! 1 j 


1 1 












! i i i 
L 1 1 i 


I 

1 


i <? 




i 


* T 


I 


~T~T 

t 
















1 

i 

1 

i 
j 
\ 
(■ 


! i 
^ 1 i 




In 

1 








i 
























— f 


T ' 




, ,. 


». .... L. 








































( 


5^ 
















































































































-0 

C 




























































W* 


























C 












1 

i 






























O 










1 
| 












-5 








H 












i i i 










. — ^ 




r 


r>* 








i ■ 

i 1 i i 1 _.L... ... 












! 1 

! i 
1 i 






3 


; 1 


"— — — T " 

t 
t 
i 
i 


' ! ! 

i j ! i i 

! i j j 1 

i i_ . .i \ 4 J 






1 
* j 












u. 


• t~- * --- 


i 


! : i i j 
j_ j i i i i - -H 






i i 

1..... i -i. , 


, 


! 








1 ! 


i i i i ! 

! 1 ! 1 i 1 


i 

i 


1 


1 




i~ ... 








; 






! ■' ] j ! ; ! 

4_ _i__ ._....] J |_ J — \ , — 






1 


1 






T 

i 
i — 




1 j — 1 — 1 — — j— — 1 — •- — j — ^ — 

4 4 8 12 
a,deg 








! ! &■& \ 
















., 








r ■ — -■+■ -■-■ 

i 






t 1 i^wl 


























■ j 

: i 


i 






r 






























r — f 

j j 


i 


i 
i 






















1 














r 


«. 




































I 


"* 

j c « 

1 OC O O O 
1 lwi ^ °* 

S 




















'*> 






































a 












1 

1 


I 1 


■r ' ■ 



































<£> 




<fr 


< 


N 


( 


p 




OP 


1 


< 


< 

c 


<fr 


( 


M 


< 


D 




l 


* 


1 





46 



! T 


[ ; 


[ i j. 1 


M - 




1 
j 




<Sfe<b^f£>H LjJ L-pn 1 *_, ^ o 






"^ 


-i i vj ■ — T T 

1 ^ ! > 

I 1 1 

1 J_ 1 i- \ ■ 






\ *- 


A " — 

1 


_ 1 — ►. i — ' — *- 1 ' 
! J !__, u J i_4- 4- 


1 




u--i — : — -t — -*- 

' ; i i 


! > i . i 1 i_J_ 


1 1 

i- ' M-4M 






^ — — I 1 1 1 1 

-4 M 1 1 °r 






-i 1 r 

i i i 


: i I i I ' — 




r-r-T 

1 i i 


-j 1 ' *" i ' 1 | i 

; \ M 


-i — i — I- — I — I — -i — i 




4 1 (— 

i 


i I i i L ■+ 


i t ' 

— j - — o 




i — r— 
1 


t — 


-1 1 j 1 H 


I . 1 , 1 




! — J— 
j 


i 


il i 


MZpT i s 








l \| ' 


' 






, 


| 1 


to 

— . /•} 







j ,..,- 


1 I 


t -o 

— - q 


01 


— 1_ 




___!_ ^ 


— 8 s 


3 
c 






_J^U 


• 

: O 


4-> 

c 
o 




„_ . 


J— ♦— 1— -^3b — - -e- 


- 


1 






\ ■ -©4—- 

t t , :. „ 1 - 


^— — p ' ^ 

1 i <u 


cn 


1 t" 


— t * 

I 


1 1 1 

M__M__M— +— I— +—- 


__M--H H° 


1 1 


U a 

i 

j 


•■ i i - 


^znipj 


^ 


! t 


— ! — | — ■ — 1 — ' ! 1 \ 

1 i s ; ■ 4 


T ' 
! I ' ID 

1 1 1 1 _ 




1 r 

! 1 


-i 1 * 


— I — | — 1 — l — | — 1 I 

ill! _, L-4—H I 


1 

_U — M__4— j 




i h 

! 1 


i ; 
i t 


MM M^ i 


j i , , j i <M 




1 h 

i ! 


_j— | 1 


[ » \ * 

! ! ! i j i 

; i i » i i 


1 1 
| 1 1 1 1 -j 1 j 




i — »- -i — • — i — *3fc=©i — r • ~! ' 

s ! i %_ i : i i 


1 \ l i ! 

, .... i 1 1 1 CD 




i — ^ — i — ^ — i- T-r-^rr^ j 
i ■ i i i t i m 8 **^ . 


1 I » 

1 ' "°- 




4 


■ — i — i — \ — • — i — i — ■ r^w 

i 1 • l- ^**- 


L___M U : ^ 




■ " 


c •« 
ec o cr 

o 


4 j ■ ^N- 

t ^^^ 
1 


! 1 

"vA 1 — 1 — 




! 


H Ml! 

o 


^L o 






o 1 

O J L 


-H- ^^-H 




— 


-1 »-^_. 1 ' 1 1— 

r i i i ! i i i_ 


I 

1 1 1 — 1 — i <fr 




<P 


J L- j — 


CM O 0Q ^ ^ 

_: — " c 

o 


<\J O oi ^. ■ 





47 





I 


t r 

i i 

■+- t 


j 






T 1 1 I 

1 i 1 


i 


—— — 




-<— 








1 




- o 

E 

r 


to 
vo 

o 

11 

z: 




i 


i 










i $hs>- 


4<M<*> 


■ ■** 
















i — i — i — i — 








- ~L 




1 

1 1 




r— <hr* 




■Q- 






~ 




i — j 


! 1 [ 

i ! ! i i \ i : 


: i 






-f — 1 .. 

j 


! 








, i 


4 


\ — i — f — i — | L _L_ 


1 1 




-' h ~ 

J 


1- i — 


i 






i. -_. 


i 


L j_[— 


: * i 
i 1 ' 
| | 1 
! | : 
~f i i 


i 


! i 


i 

■1 — - 
1 


i i 


— j ^ 

i ! 


I 
1 










i 


! | | 

i — i — j — 


i 




— H~ 

j 


1 
i 


-+ \ 1 

I ! i 


4 — 


j 






i 1 ; ; 

p— j ^ j. — 


« j^ 




1 — 4 L 


-j~ 1 J 

! 1 i 
1 : i 


i 


i 


1 1 

i 
i 








i t ! 

J J ! i 

! i J 


1 








! 
i 


! 


j 


j 


■■■■» ■ 










lO 

o 

s 

m 
o 

o 




j 
















f 

i i 




1 

j 
i 
















i — i 


























— 1 , 

t 
























































































































































































c 








f 


































c 
o 


f 


— S — 


j 
1 f 










1 

j 




^& ■ 




:— r 








Cm) 

1 


t 

i 

i 
i 


— _, — , 


1 

i 




j 


l 


i 
i 


i 

i i i 
; i ! 


1 
j 




I 1 




i 




— ( 

i 


o 

CO 
00 


Z5 


1 f i 

: ; 1 


j. f 


! ! ' 


Ill' 

4 j i 


i r 

1 f 




1 — 1 1 

j i 


— | — 


— I 

i 

! 


; ■ i 
I ' ' 

-* — — U 1. . j_ 


1 


i 
* i 1 


t 


! t ; 

i ! i 




.1 j ! 

i 


— 1 — \ 

i 


— 1 


LL. 


— +.-.._i 


~ i_ 4- ; 




j T' — T ' 

1 i ; 
^ 4_ 4 


j i 





A ^—^ 

j 


— | — \- 

i i 

I i 






j_ 


._L 


— — i 1 ; i ; _■ ■ 


1 i 1 
i | ; 


4 j. 

i 


-f \ ,- 


1 f 


j 






, > . j i 1 : 


i 1 : 




t 1 ~+ 


1 f" 

i ; 




I . —i j_ 


i_ i__ i j^j 


i ! ■ 


j f. 


rn- ; -r 


1 




.._! j — i ( , 






i 
i i 


rT~t~t~^ 


-i 

i 




! 1 — ■ 1 -i 1— -| ,_ 


(- 


f 
i 




SCL 




I — j — j — j. . 









T3 

o 




L s 


-i *_ 


| 
1 












I 




t— — *_ 










! ! 

i * 


AC o o o 
rri vd <> 

o o 

— t » r~ 


1 

\ *" 


1 






























1 1- 


! t 

» i 
— i — i 




i 














i 






~ 




1 i 



1 i 

I i 


j 


1 




1 

i 

> > 












1 — * — 










ST 




CM 




O 




GO 




a 


c 
o 


<r 




CVJ 




o 




CVi 

1 




i" 


i 





48 



E 
o 



I 



i to 
1 Q 




ro 






o 






*0 




• 


u 






CVJ 




3 


Q 


o 






r-* 


■»-> 




* 


c 




o 


o 
o 


-^ 


it 




o 


2£ 


f 




C7» 


£ 


o 




Z3 
CD 






49 











IN* 

o 

ft 










jJ^^r <p a O 




1 j 






r e 

u 










1 

I . J j ■ 




1 ■-*■ 






" 1 : 

| j t _ _J 1 , 1 1 ( 




1 j 






( k 1 — ■+--) f 




j- — -i 1 

i i 






| 




i ! 

t 




r 


l 4_| 1 |— | g 




\ 1 1 






\- ■■ T ^ 

- 




j * 1 j 

j 


— r 




— 1 1 

1 1 S 










^(Lk 1 -1 i — — 1 r 1 T 1 








, 


V s 










T | q „ 


x> 








i_ ^^- g" 


01 








S^ Q 


c 








-^P= : =— — #—■ n 


o 

o 

1 








_! _■ .... 


f^ 


i 


i 




f— ■■ ■ ' r 1 t " j 

j 1 1 ^ 


£ 

3 


J_— 




1 1 j- j w 

t t I - i 




t j 










i ~1 — ^" 






-I — 1 — 1- ■ 1 1 

1 1 1 1 




1 \ 1 






\ j | j 1 CM 




f i ■■ 






. i i 




j \ 1 j 




1 _ 1 -\ 1 1 — oo 




rrr 




-t 1 o> 

! 0) 

1 1 !& ^ ' ^ 




i ! 1 1 — 

! i ! 


— — 


, , «L ..^-t— - 1 - *" 




I — i — ' — ' — 


-■■» ■-' 

o 

o 


Tt^fi^ ^* -4- 




1 — | c « 

K O O 

o 


j i 1 "^S^fr ■ o 




A — — — — t — — 




I — ' — rn ! 
i i i 


_4 j_ 

i i 1 1 . J — 1 — i — 1 — t — 1 «■ 




\ i i — 




OJ 


c ' ' ' ■ 
o 





50 



i ^*a ii i * ■ 



1 

i 




i ! ! 

1 1 ( — 


i 

H — 


| 'I" 

i 
-1 { . 


I I 

1 I 
i 












<► — 


- o 

E 
o 

r 
i 

. in 

° 

8 

ro 
O 

c? 

s 

o 

o 




i i 

h i 


-i — ! — i_ 


: 1 ( 

-j — i j I 


1 


i 




— 1 


-4 j — 

! 










! — i — j ; . — 


: ! 1 T 

i . 1 : i : 
4 i j <_. 


! ! i 


■1 1 — 


-©- 








i — 


, : j 


-+ *- .~ f_ 


! 


;.'.;<' 


~i f — 

i : 






^~ 


— 




-* — t i j— - 


-» r » — ,. 


i f- j- 


■i 

| 
! 




1 — 


_ i. — 


t— 




i- i_. 


4 j * 


i 

-« 

H 


t 
1 


, ^ -» — ,, , — t — 

i j j i | ; i 
-4 4 i — 4 ; ; 


r f- 




1 — h- 

1 






t 


4 j h 


4 — ■ *- r J I ; i 


t- 

1 


—f~ — + 


4 

1 


f 

i 
( 




f— j — i — i — 




i 


! \ T f - >— t ™_# 

J j L_.. i 1 i ! 


♦ f 






., — 




— . 


! i ! ! 

i — j — 1- 1 






! 1 

i I 


J j 


i ! r -f * f 

! i l | ! 1 
! ' 1 ' i 










t j 


; 


1 















1 — i — 
i 










1 

t , 






























i 






























































































































73 


i 










i ^ 


, 


























C 


1 

— J— I 




















^*^ 














d § 


1 






! 

L 














1 — 1 — 
1 










tf 

i 


f s 

i i i 

— i — j — \ 


— i 


| 

i 

1 


! r i 

• i i 

— — t 4 I 




! 


'1 — ' 










., 


E c 


1 — | — i — i — i f 


f 1 





1 i 




— * — „, 

i 

i j 


. 1 , 












3 


, 1_ 


1 4 ; I 


j 


j 
, i 








i j 1 

I 


— t- 


U. 


4 ; 1 


_4- 


i — 4 


i ? t 
I | 
1 — __^ ,, 


"1 '1 ! + 

j i 1 


. f 




*. 




v^/ 




! '■ ; : ! 

: *■ — * 1 h 


f I 

! i 
± i 


! ■ ~i 1 i , 

; 1 1 ! 

i 1 1 1 


■ ,L 










t — >_ 


j j— H r 


' ' \ 

; f 

+. ( , 


■4 ■ 1- 


! i * 1 ... * 

1 ! i 1 j 


~H- 




1 

) 

1 

t 


00 




f * h- — f- 


* -* , 


1 ! ! I f 

- i i : ' 


~rm 


~t^^ 




i__ i 


— ! — i — l- 


— 4 — j — j 


1 j 

i i 


T 1 — * 

i 

A, i 


i 


1 




— f 


j 




! 1 

1 i. i 


i 
— * *. 


— i 1- 


1 


! 

i /j 


m- j_ 








— 


— t 






( 




[ 








l 
i 

— — \ — . 










1 














O 




i ** o o 

. 1 <*< >d 
































i o o ! 

I — 1 — r— « — • — l 






























: 1 

> 

— J L 

2 


i L j_ 






i 


— — 1__ 


















:s *«'- 






CVI 




q 




GO 




CD 


c 
o 




CM 




b 




CVJ 

1 




r 


r 





51 



^--Hgi 



^iu 




C 
00 •*- 



o 

It 



o 



I 



**-> g 



3 

en 



52 



Mtf^ 



* ^ -^-" 



ri^flfa 



iflfti 



lAutfUfeMMteteM^ 



jjj 




E 
o 



m 






Q 






^ 






q 






ro 






q 






"O 




■o 


u 




3 


CNJ 




C 


o 


o 


•f» 




00 


4-» 




• 


c 




o 


o 


_ 


II 




o 


s: 


1 




_* 


cu 




%^r 


w 


o 




3 



<D 



CM 



«i 00 



*q. 



I 



I* 



53 



^H^^^U^j 



Ate 



^ -U- 



U^^^ 



IMta 





i , 












! 




i 

i i 




! i 1 

i j ! 








o 

E 
o 

!' 
CVJ 

1 

in 
O 

<r 

o 

to 
o 

o 
Q 

Q 


CVJ 

00 

o 

It 




i j 
















[ 




j J 

I i 
^ i 1 












i : ' i 

i . ! I 

i i 1 i — __ 














! 




5"" ' ~~^p=^t*^^ — 

^1 ! 










: ! 1, 1 


,_ „t. .„ 


i 1 
j 1 
i 1 


i i 

L s 1 




1 ,,-,- 












i 




: , : i IT; 
i 1 ! ! i i 

i — i j 1 — 1 i — \ , , i 


! '1 ! 

i i i 




L. J 






1 i 1 1 I 1 
i . — -j L i .._ „i I i 


t. i j j 


1 ' ! ] 1 ♦ ■ 

! I 1 1 ! 








; ; j ; j | 
i i ! i | 
j 1 f_ — + 1 1 , 


i 

i 


' ! i ! ! i ; 

; i i ! 1 i 




i j , 








1 
* i 
















i 

i 


1 1 ! 

r I I 

! i ! 




| .j — , — 

i 






U . 






















H 


| i 






i 
































, , 








1 ' 








































































































_ 












V 


L 










































\ 


< 


















































C 


i 


i j 


i 1 




































o 
o 


! 
X 




— i 








t 

1 
























r^ 


I i i i i 

. i : ! ; 


1 1 

1 ! 


i 
| 




! ! 1 








si 

3 


: : : i ! 1 ! ■ ' 

j | j ! j : | ! j 1 j 1 i | ; ! 

' • i * ' 1 • L . i i i j ! ; i i ■ ! 


1 


i 


O 

CVJ 

a; 
"q. 
o 
00 


U. 






\ 




: 




■ 


1 i 


i j. 1 


! 

— f — 






i 1 1 j. ... .. j 


i j 1 


i k , 


k- ....* — | 


h™ — 


— | j 

i 






1 
i 
* * » j , 


| 




i 




j 






i 




1 .. . 


, ' \ 




f j 






1 


... ,_.._* 1 


h— 1 i 


1 1 






u 


■ i 
i , i |_„ j 


| 


i 


1 




j 




I , j 

; 
i 


"! — 1 


__ — , 




t- 1 


1 . 1 


i- H 


| , 


j i ; ; ! i 

i ! ! i i 




' " -1 






— i — 

i 






I 






i 


i 
i 




j 

j 










! l 
i i 


o 

r » 
* 






c * 

re. o o o 
**"*' sa o** 

o o 


1 






1 \ 






f 


\ 








— i 






i 1 








1 1 












h^ 


SW 




' 






L .._< 








1 

I 




\ , i 


! 


N 


s 








1 

\ i 


1 I I 

; : l 








! ! 

i i 




1 ! 

! f 
, i 


i 1 

i 
i 


j 


^©"^ 


., ...^ 







<d 


r 





J 


C 


5 


a 


D 


g 




C 


^ 


r 





j 


c 


> 





j 
r 


^ 





54 



""■ r - 



Mfa^MI 



^A 



riMlMi 



RfHP 



■ UJ.JWP.JP, IMVm^R 















i 


1 








1 






T 

i 








1 






o 

6 
o 

f 

CVJ 

1 

o 

S 

ro 
O 

O 

o 


00 

o 

It 










_._i 




1 
















i 
























- 
















! 




















i 


















































































- 








1 




i 












s 


















I 

i 








-4 

i 

i 


































































































































































































































■ 
























































































































3 












































o 












































t 






i 










































i. 

t 






















| 








4 








3 




j 






































u_ 




, 
























i 














1 

1 - 

4 CVI 






j 1 !" 












! 
























.4 4 

! 

1 1 


-! 






































1 1 

! i 






H 

| 
























' 




— o> 
a> 

i T3 






1 * 1 — 

! i < 
! | 1 
































1 <n° 






* 


— * — *- — 


































- o 






j 


1 ! 


















_ i... , ^ 


y ■— ■ 


















C 

at 


-- 1 -r * 

K 

o o o 

cS *© <*■* 

o O 


















K 


\ 




































^l 


s 


1 






























! 

... i 




^F 














i ! ! 






i 
1 








, 


i 














1 






<£> 




<r 




OJ 




o 




op 




tf> 


c 
o 


^r 




cvi 




o 




r 




r 





55 




<T> 



**» X x x p 



^-1 *-* r— I i— I 
Q£ X X X X 



000 + 



::rt:«tL:Jt^:±ttt:iirii;Ji 










CD 



CO 



m 



ro 



in 

o 



Q 



8 



CM 



CVJ 

o 



en 
U 



x: 
u 

» o 

-&■ 



CO 
X3 CM 

c o 

- <£ 



& 



<M O 
U 

Of 



t 

00 



3 
C7> 



o 



56 




CM 



CM 

O 





























r 






































































































J 
























kl „ lll( 










'"'""' 


1 




































| 




































l 






















— 


""" 






i 














— ~ — 




i 










{ 












L . >_ 


l_- 


-_L 










, 






\ 


tai 


«»- 







o 



o 



T 
(X 



© 
«9 



P 







— , 






T 




«.--. 


( 

— t- 


..„. 















— ™— r^»— • 






















— 







— ■■ 


— ■ 












































































































































































»■ ■■ — 












































- 


















































> 








; 























CM 





O • 




O "O 




Q> 




*t X 




O *r- 




<:*- 




^c 


*» 


c 


** 


w o 




O-r* 


I 


H- «M 


1 


•^ 


e 


t/> (A 


4- 


c c 


« 


o *0 


*«« 


*r- U 


o 


-M *-» 




3 
XJ •* 


* -l* 


..- o 


© 


W CO 




4«l • 


o 


eft o 


o 


•r- 


0) 


TJ 11 


ai 


C s 


/>, 


3 •» 


jo 


I/1V0 


**■* 


t/> O 




QJ r— 




U 




Ql x 




o> o 




CO ♦ 




-r- ro 




J 




r> ii 


* 


w 


i 


£<§ 


O 


H 







. 


.. 


CT» 


0) 




o 

CSI 


c 


v > 


3 


^ * 


CD 


" o- 


u. 


tt 




o 




€0 




tt 




9 





P 



P 



P P 



P 



? 

a, 
O 



P 



P 



57 



■ 


■ T 






""' 


1 








































~i 
















— 














































of 




































-—■ 


. — i 


a — I — 




— 




i' 














































— 












< 


1 


































g 1 








































. .i . 
















































V 








; 






i 




, — 








mtBl^L 




w.— — 


T 

L ,. .... 


Sit. 





o 
oo 



u 



O 

oo 



p «* 

* * 






T 



» « 



CI 





I i 2 




M.JJ i — 4^ 








6 




9 * 




i< ' - ^ 




j : 




jL L_ et 




5 » ' 

j_ . ^_ V, 


. JiI4J .„ . „. i 1 ..— 1 i . 


— 1 m£— - ^> o 





« 


01 




*> 


3 




*• 


c 




lO 


**"• 


a 




4J 


v* 


| 


c 


M 


# 


o 




O 


o 




© 


I 




o 


• 




« 


CT» 




1 


21 




**-*, 


3 




• 


en 



p 
V 






CM 



XT r " " " zr " fTT * 2 


ii 




_.._._„ _..~ £& «; 


i . J5 


' — H 

. , 2-J — , — I *■ 


_, — . *_ (> « 


it 35 


+ *"\ - 


l I ...... . iu«-«-i— 5^*4 a 



V 



CO 



H 
N 



to 

o 



o o o p p o, 

* ? ? * * * 






P 
©• 



58 













































M 
ci 


<D 












































00 

b 








































u 


-- 
























L 






/ 










«> 
































< 


J— 

> 








. — 


o 






























■ — < 
6 























































































— 


fr — 












9 
CM 






























y 


























t 
1 


., 4 


IAm 


-o->— 


■ocxvc- ' 










_ 


v. 






«* 
* 


< 

1 


* 

p 


r 


J 


«* 
* 


•9 


? 




5 


2 

♦ 


o 


2 


L_l 

2 







































































































































* 






















































































«* 


































j 




























- 


















/ 












<* 
































^ 


p_ 










































v 


/ 














«t 






















r~Ol 


M> 


oo 


D^ 


r 1 *^ 








i— < 


a 


i 




o 



01 






o 
I 

31 



c 

o 



3 
C7» 






9 



<* 
V 










o 
o 
« 

I 



59 




<0 
00 



01 



o 
31 



°* 3 2 2 2 

* * •? * * 



— - m m H 3 




2i- 


£§_. — ^ 


" n 


2 T 


— —" f I 


7 J(J-+-<, 


^ -Wr 





s 



I 

ai 



01 



c 
o 
o 

I 



3 



«p «r v * t * <* 







i 

o 



I 

91 



60 








I 

a 



10 
m 



i 

« 
o 



l 




































































































































I \ 




























s 






























her- 


























/ 






















rv 


o-° 






\ 






s 


-CM 




"11 — 


fc 


>-o 


o— o-~° 












.is 


> 





~o 

3 



O 
t 






01 



O 

o 

CO 

I 



^ 
* 









61 



































































































Pi 


























of 

0* 


























?! 


























if I 


























p t 














































wa».]p 


^•IMi 







it 


do 









e« ■-« 






O 

4- 

J- 

<T3 
CM 

o 
o • 

< 0) 
o X 

<: f 



* 



o 











(0 

I 



0. 































■"■"■■ - 1 


# 

















































































































i 








































f 








































| 








































1 








































1 






































1 






































\ 


■w 


■0- 







u 

M 



O 
f 
I 

o 



l 

a 



.0 o 



o c 



+-> CO 
(/) • 
h- o 

i/> • * 
tovo 
m O 

to o 

X) 

i- tl 
o 
~c c 



3 
C7> 



«% 
* 



T 






62 























I 








1 




























1 










1 






































/ 






































/ 




































p— — 4 


? 




































i 




































° 




5 








— 


























-j, 




\ 






























f 




\i 






















^^a^-o -^ 








A. 





3 



«* 
«* 



■P 



M *-t 









It 


CD 



to 






l 1 i 1 1 1 1 1 i 1 1 i 1 1 | I i I 1 1 p 










_j 


J i_ - ' 


-/ l- 


it 2 X- 


„^ ZS.^ o 



<9 



T «9 



I 

s 

i 

o 



i 



8 



C 

o 
o 

t 

o 



3 






a. 




d 



I 

91 



63 




I 



64 



■iHffe 



^^ - 



i^h 



rtei — -p — j ,<» 


i l — 1_ j LI — | «* 


j ^ m 


i 1 1 1 i\ — | «> 


it it it j-t 


it -4 V 


it '-% 


it 413 


.^j£ \ 1 


SI 8 " i 1i 

1 — * — ' — ' — ' — »u4 toft-°Ezi i — L — ■— - • • '" J 6 

© © <* <=> °, <=* 3 3 ^3 



u 

M 



• 

01 






* -I 



1 1 


m t 


-?!- 


1 Jf — «» 


IlI 


1 T ^ 


jr_ T 


1 .£- i, <s« 


±^ \ 


ooe»«cjo. 35 2 S 






I 

3" 



u 

c 
o 
o 

I 

o 



a* 




© 



tt 

a 



0* 

© 



91 



65 



Jki^^AMMiii«aHitfM^i^ 



iMIi 



^Ld 




66 



mm 



tn^mm 



, , — 1 — 1 — 1 — 1 


-4- =H 1 


i- 


p4 




-£ 4 


! -L 


- 00 




■ \ ©-<_ 


: 

h ■ 




_— 4 


IT. 


_ to 




o 

> 
— *> — < 


p 

> 1 




"— "■ 




i 


- -* 


~ 


— — ■ r O 

u -U -4-*- 


► 




, 


J |? 


Ifc 


_-, CN 




ill ±T 


\ 




i 


_«S>-t-cJ — 1 — ' 


1^ 


C 

o 






u 

M 



CD 

it 

o 

« 

CO 
CO 



o 
o 




I 

d 






8 f. 



o 
o 
to 

I 



c 

O 






03 



U 



o 



o 

o 

I 

31 



? ? ; ? * 






67 



M 



m* 



an 



J 



























I 




























9 


> 




























6 


> 
► 




























6 






























6 






























c 

6 


f 




























6 
6 


t 


























J 


S 


\ 






















* 


y 






















— fcS-La 








>•>. 





M 



CD 



CD 
Oft 



o 

o 

s 



©t ~* 



o 
o 
oi 


























I 




























S 




























$ \ 




























T ; 




























> ► 




























f \ 


























< 


? ! 


























j 


• 

4 
























^ 


r fl 


1 


V 














c 


Aoo 


-^. 


r* 








V- 




j 






<* T* 



Ck, 



I 





01 



N 

O 
10 



T3 



o 



3 
C7> 



T T 


± it ± _J 


1 


T T £■ 


f ; 


it TT 


^^t 


it jtE 


»^ IE 


1 _ «*;*.. "" i 1 ii. 






cc 



d 

co 

o 



01 

o 

■ 

91 






^ 
* 












68 

































/ 


> — 








































/ 










































f 








































// 








































' J 










































ui 






































,( 


p 


■ 




































«* 


^ 




{ 


































rS 


A 






y 


V 






























«z 


*o- 


»M_ 


Q— 


d 


*S 


—« 


+1 


:*= 


•*> 


•»- 






u 



^^= 


X 


1 


-it 


tt- 


/r~ 


ti 4- 


t T it ^rf 


+ t * 


! S£^==-o*o.£*fc^^-fc— *-(►— 



40 




































/ 


>— 








































y 


: 










































/ 










































1 


f 










































y 












































/ 










































J 










































/ 












































f 












































% 




*•>» 


fe=* 















CD 






« 






VJ 






11 






d 






8) 






•>«< 






* 






II 




w 


« 






O 






o 


" 




lO 






in 


O 




ii 


<4- 




a 


i- 










o 


T3 






NACA 0012 
fixed. 




3 


p o 




«* 


4-> 




I 


</» t- 




« 


C </> 




« 


o c 




o 


-M »- 


o 


C* 


3 *J 


*s* 


I 


■i— • * 


M 


* 


t- m 




o 






0J 


•r- O 




to 


TD 




tf> 


tl 




1 


0) 




1_ zz 




*■■"■* 


(/> •* 




A 


a> o 

Q. 

X 

to O 

t- II 




^ 


o 




*4 


o § 




1 

tt 


1 




« 


C\J 




a 


' — 




•*• 






o 


e 


J> 


} 
(I 

* 


3 


X 


CJ; 




o 


U. 




O 






K> 






to 








a, 
O 



69 







m m 



C4 

o 
to 



* 





I 


"O 




9 


01 

3 




m 


C 




+ 


•i" 




+* 


*J 


V 




c 


•^ 


i 


o 


M 


• 


1 




10 


C\J 




*> 


1 — 




* 

9 


8? 




.•*■* 


3 




• 


C* 



u 




10 

I 



10 



70 



- -r „:s:r _nz- 


: . . A _ti 


-u- M-* /1^ 


r 5> ! 

i L ^ L i ,j\ . < .„ r r , ...„ ..., r . ,. ... 


— *■ - ~ L -' * — ■ ■' ' J 6 ' 

I „ ... ... A_ .. k ~ 


- ~ - - - - ^ r 


^°'° 1 


^ u u u . »^^° 1 ■ Jt- -.-. -n 


jo- V 


^a&ai—sdl^^ 1 ' J !£:»*- 



«1 



<* 
<* 



CO 
CD 



II 



CD 



o 

to 

IO 

fl 



o* 







o 



o 

IO CM 

16 r- 



5. o> 



3- I 


-UtP 


...ft z\ 


' X 2 L It. 


"'" " ■ 7 1 


y t 


IT ,/ Jt 


^ ± 3,_ 


^—•r-" H 


-gg£n — o i— < »m > 1 »' — i 1 i 1 — nl 1 !* 1 



CO 

IO 
IO 

I 

a 






«* 
<* 



ft* 



71 




00 



o 

CM 



O 
CD 

tl 

31 



CVJ 

o 

o • 

<: a? 
o x 

< -r- 



nx 


-yr ^3 


- 


1h 




1 




-it 




7 ^ 


i 


h- £ 


-t- 


X + 


_ . — *4 — i — i — ■"■ 




-j--|- 


f 


LL -1 — L 


* ° * ** 3 



I 

« 






CM <N 



O 




I 

"2" 



CM 

I 



09 



o 
o 

ID 
it 



w c 

o o 



o c 
-1- tJ 

w o 
t/» * 

*r- O 
M 

£=: 

tr> •* 
a; o 

N 

i/) O 

<*- n 
O 

_c c 
o a: 



3 



72 



s* 




CO 

00 



CO 



o 

CO 

It 

3 






Qk 






m 



;gz 



a* 



^■j 



4t 

M 



«> e« 



^M»C 



c 

• ••- 

* c 
° 

o 

l 

— en 

O r^ 

CO 

1 P 



Ofr- 



(J 







* 

• 



o 

CO 

I 



73 




to 

m 



op 

u 



o 
o 

i 



I 


*0 


« 


* 


• 


3 


« 


^■" 


• 


U 


«i 


c 


< i 


o 


« o" 


o 




t 


V* 


• 


O 


CI 


« 


p- 


tt 




m 


2 


*•>. 


3 


^ 


CT* 




o 



74 



? 


, , r _ ^ . JM , l 4- «* 


___::; /3 


-Ji--f- - « 


T - -./£ 


" ± ±2irn: 


2 Jt T ' 


j-Q , .... .ft. fi 


■*- 3 s^ 





o 



s 






co <m «q 

*4 «M| * 



O 
*♦- 

s- 
o 

O X 




























/ 


K"-- ■ 










f-4 


























F 












* 


























































/ 














«* 






















y 




































f 
















<* 




















J 


r 




































/ 


















*1 




















f 
































! 

i 




* 


*» 










«M 















^ «* 



© 

r 
i 

o 



01 

to 
to 



O O 



o c 



t- m 


*J vo 


in • 


•i- O 


T> 


ft 


Cs: 


3 


in • •» 


irt^O 


0> o 


i_ r— 


o. 


X 


cu 


i/> o 



3" 

u II 
o 

o ex 

I 

t 

a* 



a, 
o 



75 




o 

CO 



o 

CO 







i 1 1 1 1 1 1 ! 1 1 1 ! !—*' 1 1 1 1 1*=* 




" """ — '" P# ' 


9 f to 


/ i 


-,£ £ 


. .2 t 


-^° n_ CM 


V w. 


*►«*, ^^-~^ 









* • 



a* 



76 



=P- 3= =n : 


It 


A 


it-,? • it 


4- 2 




^ 7 t 


+ *< 5, 







M 



8 









T 
* 



^ 
* 



*9 
P 

jj i 

-U ! 

)> 

-^ —H 

) " 

^Wft Lc^b. U I J — I — 1 — I — 









u 

c 

3 

l 



3 
0> 






a. 
O 



77 




at 



O 
»*- 

i_ 

o 

o • 

O X 




.o o 



§S 

i/> • 

r- O 

II 

a> o 

a 

un O 

v- n 
o 



3 



O 



78 








1 1 



o 



8 2 
i I 





? 




j£ -U 




3 T 




3* 




-/£ 




2 t 


u 


t-E- 




i 


— ^>s- 


is ^ - 


_.. ^^Anh-, 





m 



m 
m 
vi 

l 

e 

ID 



I 



10 
• 



<* <* «* «t 

* * *? •? 



^ * 



79 





= T H * 








-J\ m % 




J-4 - § * 


■ - , . tf 


? 4 - 5 ■' 1 


-.£- 


1 ," ' " 


-J- - 


_i i •<; 


~*p- - 


._ ,_ t_ ■ e* i m 


z 


s^ i 


^S>— _. 




°: ** °* ? 
<$* * T 


*f ° ^ * 2 "" 
•* 

a. 



80 



4^^S£W%3^^^ ; 





















■ . ■■ i - 


z 












p4 

to 
u 

M 

«1 


• 
CO 

ft 

CA 

u 

* 
o 

© 

u 

* 

o 

1 

e 
ib" 
c* 

1 

<? 

o 

\ 



tt 
q 

r 

i 

• 

o 
1 

a 

'J 
























J~ 


































i-i 
































j" 


?-4 
































y 


t— 




























^ 


s* 

y 


> 






















; 
























— 










\ 








1 














o 












«\ 








1 


S 












s~ 














^^fefl 




■% 


^ 






OJ 


* ci <q <* oq ««• 

Oi 


° ^ «q «1 


r NACA 001 
i fixed. 






















It 


r 










<R 


o o 






















J 


































J 












o c 




















J 


t 












4-> W 
3 *-> 




















h 


' \ 
































n 
































»— " 


if 














•»- o 














< 






* 














It 














T 


^, 




v 














3 
















o£ 


""•to^a 


v ^ 












OJ o 


T *> ** «1 «* ^ 

<5< <* •? •? 

a. 

a 


° * n 


«1 


X 

*/> o 

I " 

i- it 
o 






















/ 


r 






\ 




























r 












I 






















7 










r*— 




















j 


r 
































J 


t 












3 
en 




















t 


































































/ 






























1. 
































r>- 


»►*» 


tc 


h i^^i 






^ 

* 




^ 
<* 




• 




• 




•• 


•* 

O 


e 


T * 2 





81 



r- — j . , 


X 




J it 




-A it 




-XT 




£ I 


£ 




J 


r " " 1 


■*- 


r 


i 


% 


^"» a _ 


r*ci J U 1 TSi±ibi<ha - 



M 



to 
m 






1 


9 



■ 



«* «* 
* ~ 



•* «* *r 









u 

c 
o 
o 

























/ 










— ; 
























/ 






























/ 


. 
































> 


7 




























^ 




/ 






























/ 






f 






















— & 


-err" 


—-< 


r^ 


r 




,r 




















1 




































< 


k 


































TS. 


^ 


^oo- 


o= 


=»o- 


«©- 


■^« 




*-, 


••- 


»rA 


-J 


-•» 



13 



8 

a 
o 

01 
10 

I 

o 
© 



2! 

C7> 



C* -H 






<* ° 



82 






-* - — ^"*~ 























H 




/ 


^ 




















i 








a 


f 


















1 

1 ■ 












J 






























L_ C 


f 


































k 


































«4 


f 


























t 1 


-~— ' 


tr* 




f 




























\ 






































\ 




1 


































^>0 

















<=1 



c+ *+ *± 



o* 




C* *i ~+ ^4 




u 







% 

9 



I 
I 



CD 

IO 

«* 



CM 

8 . 



o o 



(/» **- 
c «/> 

o c 
+> w 

•»• »• 

v? • 

•f- o 

II 

LOVO 

cu o 
i. I— 

CL 

X 

<D 
CO o 



09 

I 

n 

r 
i 

o 



«o 
ai 



o 

5<§ 



i 



a. 



83 


























17 


►n 










3 
























f 




































1 














n 






















s 


7 


































/ 




r 














«t 


















^ 




if 


























{ 










\ 
















^ 












\ 










\ 




























$ 


V 








i 
















«* 














■o 


^ 


►■Og 


fi= 


bmO 


-o- 




:rt 


►•• 


fc» 


>*- 


»•- 


o 






I 



ID 



T3 



o 



I 



3 






«* ^ 



a, 
O 




I 

m 
© 



o 

I 



a* 



84 




• % 

m => 

10 U 

c 
• o 



3 






85 




* <* * 2 

a* at r* r* 



CD 
CO 



o 



it 



o 
^*- 

CM 

o 

O • 




o o 






IA •*■* 


* 


c v» 


« 


o c 


#- 


.*- <d 


* 


4-> w 


«> 


r> -m 


fit 


-Q 




.,_ •* 


1 


i* oo 


it 


■M r^ 




«/> « 




.— o 


o 


TJ 


« 


It 


l> 


(H 


« 


U 2! 


a 


3 




t/l ** 




inv© 


<U O 



CM 

O 



9 
I- 

a 



t/> o 

i- tl 
o 



— o 



00 



CP 



3 
en 



* * 



86 



. 


T 




S T n 




7t 




J-E 




t3 - 


J 


£4 


_^-J 


7 


3 




'" li 


t Sr 


^s 


"^-<ZL_ 






a 

e 



o 



T «* «q ej «q 

* <? T •? 



O 






o 

c 
o 



- IJf ■— a 


. _,. U^ ™- — , 4» 


$ 


J ,1 M « 


_|_ -^-nf- 


_jL— r-^ — i ♦ 




li JL M 


t TT\r ^4: . 


1 ^^^^*o£lSS^k==*--iN*© 



00 



o 



^ ei 






87 



ffH? 



i 



m 



4 



^Tfrr*4«ir 



u 



CM 


CM 



Ok 

I* 



SI 



«q 2 



O 




o 

4- 

r— 

CM 
O 

<: <u 
o x 



O O 



o c 



I 




*/* • 
•«- O 

S " 



*/> o 

S- II 

o 
ci 

I £ 



• 



88 



tfM^h 



1 / 


~J_ 


Jt 


ft 


1 2_2 






\ t 


\t- *_ 












II 

O 

CO 

I 



3 -8 



^ 
v 



* 2 






u 

c 
o 
o 















! 








/ 
































/ 
































4 
































,f 


7 
































/ 


/ 


























S" 








f 

































r 




























% 






< 

1 ' 


























I 


\ 




*v 


^ 












— 










1 


*V 


--< 


^p 


-«i — i 


ia 






— 




..; 



I 

6 

• 

• 



m 
Ob 

* 



(T* 



3 






a. 



89 



aanii 



MMta 



-v— • -»■>■■-. -t. - 



TT ZE2 


1 1 | J_ r zr~ 


J jf i 


It -JjL Zt"XJ 


__j ^±—Ag 1 


, | i .... ^,j»' , J 


^t ■ - V3u -L- ~ 


-AX _j_ 


-^— p^- — | — 


. ^^^fr*^^,^. u 






CO 
CD 



H 

ib" 

01 

o 

<D 

CO 



<» «* 

* •? 



2 ? ? ° ^ 

* 



O 

4- 

CSi 

o 
o * 

<: -r- 



— i — f — r — ! — ! — ! — n — I — ! — | w i — I — I — I — r^ 

■ 

] 1 1 1 1 1 1 1 1 1 T*Wd Li i J m\ U 



I 
I 

« 






o o 



C c/> 

o c: 

*•- (0 

-M 00 
«/> • 

■r- O 

il 

to •• 
t/)V£5 
O 



c- F ° 



<* * *! 

* •? •? 



C3 



T =£ 


T J 


■jf it " 


ft 


^F 




tl 


A^r t- 


- S\ 


1 * ' ' 1 1 i 1 TJ^W^Julii. I,!, 






oi 
t 
i 

Q 
O 

w 



I 



O 
09 



a 



t/> O 
*i— • 

3 n 

i- II 
O 

o a: 
i 
o 

CM 
0) 



^ 
* 






90 



Mm 



■itti 



^ n^ 



I s 


i | g -» 7 


i M ° 


, _ jf W rr «t (T5 




|/ f * "* "" 


j:'*' if s 






^NN ^Mfci — • *"8 


3 3 ? 3 * * * " "' 3 "i 

&. o 

i 

.* —i — it *=» 


3P " * B 


^ ^ 1 ^ 


X jtt '• = 


ST , i 


i J/L- -i ■. 


it ^-"dL r ' 


t 1 7 . s 


it l 5 - • 


— TT ^i a 




* * T T 



o 



91 



iMfti 



«Mtt 



AM 



«aai 



mmmm 



■T T 


. . dr A 


it it it 


±±± it /r 


t it 153^ 


r -V 


1 ( r. ( | -r 

i- *- 4— 


9. ^ - I « 


A >i, „ ., -, 


^--« ■"•w 



I 

d 



M m 






*: o <* c* «i 

* <* ■? •? 





1 
1 



o 

**- 

J- 
•r- 

ft5 

CM 

O 

O • 

< 0) 
O X 



.0 o 



o c 



«M 00 
%A • 

..- o 
It 

«/> ••» 
covo 
a; o 

a. 

y 
0) 
i/> o 

5 CO 

S- It 

o 
I 



CM 

C7> 



1 



92 



^fc* 



Itti 



M|H||M|a|MHta 



M 



i 1 


i 
















r 












* 

Jo 


o 

1 

« 

o 

fit 
«• 

». 

1 


. 


_ 
































































_ 


— ■ 


3 
































_ 


















i 
















o 
o 


— \ 


h- 1 


































1 




















— 












CVJ 


































£ 


































3 

C7» 


h- 






i 
















u_ 


*• 
<* 








• 




2 




«9 




•* 


^ ■* 2 





o 



93 



*Afc 



iMiiM 



tiH 











T" 












! 


i 




I 


___. 




o 

H 

4b 


CD 
03 

tt 

© 

0} 

o 

a 
• 
o 

« 

m 
i 

f 

R 

e 

N 

O 

U 
GO 

a 
IT 


o 
























f 














•r— 


















***' 


,^ 


1 
















CM 


















\ 




















o 


















I 


^ 


/ 














ACA 
ixed. 
















£ 


^ 


































% 


\ 




















for N 
ion f 
















'"4 


L 


^ 


































\ 


* 


^ 


































fc- 




5t 


an 






bL 




distribution 
0.86; trans 


<+ 

* 


flu 
O 


2 

. .o 
























/ 


. 










*> 
u 

- ci 


ft 
























/ 


































V 


* 














cu o 

a. 

X 


















S* 


^ 


^ 






























4 




















CD 
t/i o 
















i 


k 




















2 CO 


















I 


















— 


o 


















^ 


















o a' 
















i 






1 L < 
















' 














1 






■s» 


'*1 


■»« 








,*J- 


CM 














C* 




00 




** 




o 




<♦ 




oq e* 





a^ 



94 



I* 



OA^tf**** 



mi 



1 












































— — i w 




































<# 
-££-_ 






oo 


































■i 


■4— 






<o 






































1 


4h 








































< 
£ 


> 


1 






*4 

c 


































o 




\ 








































' — c 


o 

6 




— •- 






































d 




\ 




































</* 


3 






€ 


V 
■4^- 
















— o 


>-* 














.or 






-♦■ 




>— 


*d 




_. 



© 
T 
a. 



o 



o 






I 



40 



CO 
CO 



o 

CO 



li 





























































































— 1 




h— 


























































































































— 4 


^_ 












































/ 


























. 




















/ 










































y 






-% 








































^ 


i" 






\ 


•t- 




















-»■ 


I 






>-o 


-r 




•— 


-^ 


\ 






^LLl4 y 7 1 1 1 l hi 1 



o 

s- 

ro 

CVJ 

O 
O • 



s * 






<o 


W C 


CD 


O O 


O 




| 


(/) f— 


o 


C (A 


O C 


to 


•f- *o 


4-> i_ 


© 


3 4-> 


^4 


-Q 


* 


"^ ■ * 


S- O 


o 


* -M <*"> 




t/> 




•r» O 


o 


■o 


eo 


tt 




(U 


ft 


s- s: 


at 


3 


^^ 


en '** 


^ 


m^D 


w 


0) o 




W — 




Q_ 




X 




a> 




ui o 




•C" • 




3 ^o 




-o 




U M 




o 


o 


-C c 


CO 


o cc: 


A 


t 


li 







ro 




CM 


o 




to 

Oh 


£ 




3 


it 


cn 


* 


*r» 


u 


Li- 


ca 




o 




CO 








95 



Hi 



BSSSflitii 



IHBHI 







































; i 












































! < 


1 














































6 
6 


1 

<* 














































6 



9 
9 












































c? 

Si 


I 

9 












































d 















































6 




1 
I 








































J 


f 






1 

i 


> 




































0^' 










k 








e-& 


o-o. 












ii— 


to— (o-o 


_— . 


>— < 






1 


»— 




■"♦- 




k3=d 


:> 





© 



CO 






o 
o 

CO 

It 

3 



a 



— j — 1 1 1 — 71 — 1 — I — 1 — 1 — J — J — 1 — J — 1 — j — 1 — 1 — ^— 1 — I — 1 — 1 


-it 


it 


tt 


+ y 1 


__IT _ 7 1 


-V -5 


it it it ^1 nv 




— 1 — 1 m^^= — d— 3— <?*o--o- — l ^^^^^^^=m \ — 1 — 



<r> 




* 




« 


• 




"O 


tt 


o 


« 


T3 




3 


O 


r* 


o 


U 


« 


c 


^i 


o 


i 


CO 


* 




o 


1 




CO 


O 


CM 


« 




n 


a; 


v 


31 


3 


-*-. 


o> 



o 



p 
*b 



p 



n :x^^ii:r: "imim 


« 


' 6 I 

i o * 

.. _ ,i. ,,,» .... » .,..,, _ , ■.„.,, 1 ■_. . «, rt ▲ . .,,...,,., , , 


o t 


/ I 


...._.. .. — , _.__,..„.,... ,._ . , ,,, _„.,,. ,„. ,, ,, . .-- «» . ^ .... ... 


-l-Tlt- itMit 


«* \ 


T \ 


1 1 1 1 J o 1 o 1 1 1 01 Qt-^T E— i 1 — 1 i — < 1 m — ■ <k=«— ^ — 



p o 

2 * 



* 



p 



a, 






o 
eg 

02 



o 
It 



p 

e4 



96 



«* 



■MM 



_ 



■a 



N 61 -303 





1.0 S«K 

*> 1^ 122 

2.0 

1.8 



u lii 



11.25 






WCR0C0PV RfcSOLOTtON UST CHART 



1 1 




t - t i^dtt 




!/l 




. ._., .4 ' ' i <> ♦■ *■■■■ 

I? 1 ' 




1 5 i 




t- ' i ^irn- 




/ \ 








It ,rv i 1 m 







00 

o 



o 



o 
T 






r 1 1 1 1 ! 1 ! 1 ! 1 ! 1 1 1 1 l#T ! 1 1** 

_ , Q ft . n 

111111 Ua^rT 1 11 I Fu I L 



Of *-l 



a, 



* 



to 

CO 


o 




4- 


if 


U 


9 


.,— 


^ 


<0 


u 




N *-"' 


CM 




r— 




o 




o • 




X) 




<c a> 




o X 




<c — 




^ **- 




s- c 


• 


o o 





*♦- -1- 


A 


4-> 


ff 


C 4/) 


V 


O C 




•»- IO 


M 


<M $- 


fr- 


3 4-» 


• 


-O 


o 


■^ •« 


^ § 


wm 


w - 


-m en 


o 


CO • 




•r- O 


o 


-o 


IO 


II 


CO 

1 


£x 


a 


3 


*-s 


t/*D 


A 


<u o 




o. 




X 




0) 




to O 




*r~ • 




2 wo 




-o 




S- II 




o 


-* 


-c c 


■4 


O Qd 


1 

H 


> 




e\j 


«D 




o 


£ 


■ 


3 


,** ' 


Oi 


^*- It 




H • 

o 


u. 


^ 




IO 




o 




B 




a 





* *r 



o 



M •-• 



~+ « 



<: 



97 




CM 
CM 



CO 



— | i " ~T~ 


■ 


*•« 




_jT 


- «q 




p ^ 






ft-l^ ,~ 


— «5 


1 b „._, ..n-r ' H 






_t - je 




— ^ 


L 1 - < — 


tl 




-t-,^ 


JL — i — *- 


— ^j 


I- 7 - 


- "£T- 




— 1 ^&*** j 


£ 25_ 


n 



o 




« 




CM 




— « 




g 


XJ 


o 


01 




x> 


0* 


3 


CM 


#■■ • 


CM 


o 




o 


m m 


l_> 


« 






1 


"M» 


<r 


« 


CVI 


i 


e 


^ 


3 


• 


cr* 



00 







CD 



to 






98 



T * "^ 


[ I 1 


_ .. . ^ ., . . 


■■ ■ 7 


T * 1 




r ... T _.. 


f 


,. * 


..- *... 


| I" 


f ■ 


t - 


i * " 


.. j. . 


:|" 


- .. +..... 


'■ 


■ - i ■ 


i 


i . . 


* 


f 


t 


* 


t 




♦ - 


♦ 


-. j 


'■ ; ' 


* 


* 


♦ 


• 1 


* 


* 


■ | 


♦ 


* 


- + 


t 


* 


♦ - 


♦ 


i 


♦ 


f 


t 


; 


i 


t 


* 


t 


c 


j 


i 


♦ 


* 


♦ 


♦ 


^' 


*■ 


* 


■ |. .< 


t 


\ 


4 <* 


: 1 


1 

i j 


[ i 


i 


! 
i 


4&*L 


. 1 









r— r - - 


■ ' r- 


r t ■ ■ 




1 i ■-- 


... f - . 


[ i 


i - -., 


; j 


+ 


» ' 




$ 


t 


♦ : 




♦ ♦ 


t 


# ; 




■V- 


♦ - ■■- 


Ikl 


■ i - 
i.i J 



M 



O 
O 









o 



o 

<\» 

o 
o • 




-t — 



L .a. 

o 



r 


f if 


f ~ ■ 


■ i 

j 


4 - 
1 


■ ■ t 


f 




! 

1 


■4 ■■■■ 


+ _ 


- t — 


4 1 


1 

... | ... 

^.4 


.i_ 





T" ' 


" T" 1 


■'■ T - 


' -T 


r t 1 


#i 




I"- 


~ - . 




.-.-4 


- 4 


... f Jp. f ... 


1 - - 







- f 


. ..f .... < 


■tit - 


\ - 






.. . 4.. .... 


.... _ j, ._.. 


! # 
— f -^ 


1 
> 


t * 


■ i 


■t 


-I- 


4-F- 






4 

4-.-. 


H 


k_.. 


i 

-4 

i 


• -4 — 

1 

- -4— • • 


if 


- ■ -1 


- - >■ 


* 


k i -, 


1 


! 

i 








i 

1... 




i 


i 

i 


T 

! 


w- _£^B 







I- 






O 

T 



s 



o 
o 



O 



o 
o 
10 



o o 



o c 

«/* ♦ 

— o 

tnso 

a> o 



o 

^: c 
c_> a: 



0^1 



3 
en 






^>9 




- + 

i 

-+--4- 
f-- 4 

■4- r 



t *~ f t- I ^--f t-t*4 4 -#-4- 4 






t 1 




a. 









, 


i 1 


, 










i 


— — | 






1 " ' ■ i 


— - 








i — 










2 










































































° s 












n 
































- 4 










































j 


f 




i 












«s 


























( 


f 






i 








































V 


/ 




















♦ 


















L r« 


^ 


r 










* 


















at 












— . — 






















V 


«w 








*t 


L_L.o 




-4> 


t— B 












, 










*N 


^ 


^1 


1*- 


o 





I. 


— 
— 

, — - 


P " 

.... ...^ 


1 




H 




L 


-- 












— 








-~ 




r- 





s ; 1 

K — U — | , 






j — 










■-ft-' 


I 

-h 






I 
.... |_... 




- — 




_.. 






-~4/~ 


— 


- ■■, 


--■- 


\ — f 


-— 




i i 

►~ -* — 








~— - 


— 




- 





— 


— — 






— 






— - 


— 


-— 





— 


1 — _ 


i — , 


— 












, 






































. 






















— j 


> — , 


















































Jl j 














I 




, L_ 




















a, 



Ok 



o 

to 
to 

il 



o 



CVJ 



o 

o • 

<c a* 



o o 



1 


w» **- 


« 


c tn 


O c 


" 


•*- <Q 





4-> &. 


<» 


3 <M 




-O 


1 


-(■■» • » 


« 


i- ir> 


o 


*-> U*> 




«/t - 




*r- O 


ID 


T? 


10 


If 


• 


2 s 

^ 


**+ 


i/» ••• 


JD 


tft^O 




a, o 




GL 




X 




CI 




in O 




•r~ • 




%"° 




t. tl 


^ 


o 




-c c 




o oc 


t 
t! 


1 


e 


<o 




<\J 


r- 




© 


e 


i 


3 


if 


en 


a 
O 




o 




lO 




o 




R 




a 





100 



"% i 






, , 

! 

H 1 ■ 

— 1 1 1 


h-4- jA- 




— 1 — 1 


f 


^~t /it 






i 
—^ }— 


TF^~h 






I— — ] 1 








— 1 — LjBEfeftL^*. 





I 

CO It 


K> q 

« r 



o 

ID 
IO 






























►— 










s 










































































*< 






















/ 




































J 
















«< 






















/ 






































t 




































■I 




































1 
















•f 




















V 


Bk 














O 



2 <0 C4 

c* ~* -* 



Ok 







.. , n 




















/ 


i 






, 




























r 








































































































J 


































/ 




































/ 




































t 


































j[ 




















1 1 














%, 


*1 















I 
i 



10 

I 



i 



M « 



09 
I 



s- o 

•I- i_ 

i— s- 

o <o 

o ai 

c 

o «o 



(A o 
e 

O 61 

JO *o 
"u •* 

-M -O 

•*- X 



3 O 

<u ^ 

•r- 

2 •* 
T)V£> 

W O 

o — 

• o 

it 

en 



101 



),.. 


— r r- — — 

■+4- 


-H6-+- 


1 
. — i — 

, — | — 


f j 

— j — , — t — 1 

. 1 I. ,, — 


i 
-4—|— 


S2E 


<— 4-- -(-, 

j f 

l — * — 4 

1 j 

1 1 1 1 - 


! 
i 


_j — * — 1 — .„_ 


-4^H — 1 

■— • — f — 




i J! ■ ' H 

— — | — | — i — j — 


t ■ ' > * , , 




i i C^H^ft 


—\ 


» — , 



it 
c 

<r> 
o 

* i 

v 

o 

o 

I 



« -* 



O 



' i " » ■ ■' ii ■ — ._. .— . i ,, i *^t» — _ L ,. i , ,,. ____ _____ 



l 
I 



o 

r 

o 









O 



CM 












■ 1 










" T 
I 




VT 




i — 






















t 




/ 
































/ 


































J 




































/ 


































/ 


































/ 


























■■1. 








i 




































f: 






























i 


, 


... . 



















M 



I 
It 

O 

q 



o 
o 






e» »-f rH 



o 



102 




a. 
O 







i o 



S Si 

J4 C7> 




« Oi 



103 




a 




ca *"~ 



e 

i 



^ CM 

i t 



a, 



1 • ! j j 1 1 JB | 1 12 


i 1* 


J 


1 r * 

J' <D 


/ 


f 


.^ x 


V 


Nn_ i 


! ■^••^•-_ 1B _ < « l . n . 



u 

w 



ca 

o 






©• ©• ** 






104 




] 

H 



© 
© 

t 
u 






Of 40 



«*• flO Of 




\ 
1 

o 



01 

c 
o 






3 



rft -1 1 — 1° 


— ■ t i i^ r 

i . _i « • 


ztx it id 3 


-I — rr ^r _/ __, _, 


itX i?E 


it 43- 


it 3 it ti^ 1 


4\ it - 


. W- 1 


^i^--**. ^**** 



t 
d 

10 



« H 



o 
op 

I 






105 





























— i 


w 






































9 
















i 4 








h 














a 








1 












I 












«j 








i... __! 














i 
1 


i 








<5» 


I 
| 


I 


L ,, i . 


! 
i 










! 


I 






/* 






> t 


r — 


1 
i 




! 

i 












i 






Q 
6 


# 










i i 




j 








i 











6 


* 










i 
i 














i 










l<5 


» 










1 

i , ... 




i 

I 

, _A- _ 


, 


, 1 


i 


i 




i 


o-oIq 1 — ™ 









CM 
CM 



O 
O 

to 

II 



O 
*+- 

o 
o • 



i 1 1 j r r- f 1 1 1 1 1 j — — i j 1 rf—t 1 r 19 


, A — , n 

_. _ _ , — ^^M^—,^^™^™ «> 


t±-±~s — 1 


— . . — 1 i — 1 1 — 1 — 1 — 1 — 1 — 1 — 1 — I, — LSfeLcoBlfcLan — ! — lo 






" o- 



o o o o o o 

<T * * T « <* 

a 
O 



~+ ct 



I — f- 



i ! 




00 H 

a 

M m 

O 



o o 



c */> 

o c 

.,- .#> 

t/5 • 
m- o 

It 

£= 

tn • *» 
CJ O 

ex 

X 

a; 

L0 o 
• r— 

3 <^ 

w II 
o 

cj a: 



oo 



a. 
C 



106 



1 

1 


























1 -i 


1 






■" " 
































i 






































f 
































! 




O t 




















i 










J 

i 




?;: 












1 


















i 


i 


► — i ►— 

i 




































i 


1 












1 




















/ 


• 

U A. 






























uj y 




\ 


w 
























^v-C — 


-o- 










s.. 





«0 



11 


M 

© 

it 

■ 



o 

o 

10 

n" 



o 



o 



a. 





=£ 2 




, h 








O i 




^fc 




*» 




tt 2 : -it 






' 


1 jtf fc- <* 







«> 




« 




<D 


* 




"O 


a 


o 


e 


3 


,. 


c 


a 


*c*~ 


« 


+J 


r* 


c 


V 


o 


-* l 


o 


M m 




o 


• 




« 


o 


00 


o 


CM 


ID 






2 

3 


^ 





o 



o 



o 
•9 



? 



<* n* 



-+ c* 

































# 






































i 






































!• 








































i 






































§\ 






































< 


i 

< 






































/ 




"- ■ 




































/ 


< 










































ft 






























(H 


^ 

!&•» 


i 




^ 


^ 


^- 


■ 






«0 
CO 



Q 
«> 
CD 

O 



o 
o 

10 

M 






«N -* 









ic: 




II 
od 

q 

!i 



o 



o 
o 
o 

II 





\ 




, 
























r-f- 








p 

•>* 

M 
Of 


00 

a 
u 

o 
o 

1 

• 
o 

m 

01 

a 
ST 












■ 










i 










1 






















-. - .. 
















°? 








01 
































ftt 






3 






























f 1 








o 
















t " 

i 

u 










~3 


I 








o 
o 






• ! 








eJ 


1 




1 


' 














1 1 








1 , 

A 


J — 


i 








CO 
CNJ 
















J 


j 






o> 


pi 




\ 




1 




p 


i t 
I i 

CD 




, 




L 


t 
1 


A 


?-*Np~ 










•~H 


s 


r~h 


e 

; 

i 


3 


c 


j 


f 




c 




c 


i 






C 




c 


> 


' — 4 

o 


c 


1 L 

> 
I 


c 


L_ 



< 



H- 



f— i- 



r-1- 



-i — f. 



i i 



I 



4-M-4 



H ^ 



TT^~i 



4 U 



J l%BfhoJo QL 



--o 



rf 



s 



H4-T 



— if 



T# 



4>- 






i 



m 



I 



o 

o 

It 

a 



108 









i — 


! ! 

1 ■■ 








! 


! 












/ 


f- 










1^ 


«D 










1 
— i — 


| 




















jf 


r 












*> 










f- 4 


.... ,i 


i 
f ■ i 












i 




« 














ti 


i i 









i 

4 — i — 


1 








t i ! 


< 


/ 














<• 


i +— 


i 
> — 


4 — i — j — ^_ ^ L ■ 


i. _... 


i 




i ! 

I 1 1 


^ 


« 


i 












! ; } 

; 1- » 


I ; ! i i I 7 i 

i i ; i i l ' ! i 




/ 


► 


it 


— t — 










fi 

m 
o 


j 1 

i— • 


4 — i — + — i — , 


!|l!l 

i 4- . ■ j J i 


i 


/ 




p 












o 






4 — i — 


r ... i 


' ! i 1 ! i : y. 

) j_.. ill I i i rf I 




I* - 










10 *•— 


L^_ 


i — f — 








i 

i 

l ... 


j 

i 






Li* 9 ! i 




\ 












31 s_ 


1 ! 


1 


1 


i 


i 








»•-« 








O ro 


-j -3.3 
-3.2 
-2,8 
-2.4 
-2.0 
-1.6 


a. 


ao * ° *• <jo 

." ■ • 


c 


© 


NACA 0012 
fixed. 


































1 1/ 












M 


« i- c 














































tt o o 
















































1 VI -r- 
1$ C U9 
















































o c 














































-Q 
































c 


















1 -r- - 






























/ 


















in - 

Ok *f- O 






























J 


p 


















— 




























rf 




















Z5 








— ■ 


..„ 


, 
















Ttao 


n — - 




















> 


^ 


n 


^ — 1© 

^■4 


rdwise pre 
- 9.0 - 10 


1 ; ; 






I 


ill! 


- r • 

! 


■ ! i 


/\ 


> 










p 

•R 
m 


^ o 


1 ! 

1" * t 






— j 








1 1 

1 i 


1 
i 


— — f — » — 

f f i 


F — 








i 


j- * i 












t 
1 






1 

i 

j 


i 


tf 
















i 
i — t- 


I 


_> 


i 




1 
j 


1 


, — i — 












/ 

















1 






! , 




I 1 

>. L -. i _._ 


i 












y 














O GJ 
Z3 


l-M 


— i 




i s 


f i 

| 1 








i 


/ 
















O -r— 


i : I 


i 


1 


1 ! 








1 

! 








Jf 


















it 






















/ 














ID 


1 1 




— 1 










} 








m 
ft 




















i 1 i 


■ 


^ ! ! 




i 

^ 


I 








\ 


•« 


MK 














*m 




< 


« 


6 






C 


> 

4 


« 


> 

« 




4 

a. 
7 


m 


i 


^ 


• 


« 


> 


^ 


F 


« 


► — i <o 





109 



Ml l 


i / 


~n — \ : 


: ! t 
i i ! 


! A 




i ! ' 

ill 


! 1 «f F 




1 ! 

tit! i 


. . II 1? 1 i 




! ; ; : ! i 


! : ! 1 ! J* i 




! ■ j ■ ' ! j j | ] j i y i I 


t f 


f ■ * t t ! l t ■ f ■ ' . ! ' o < *• 

ill!:; | 1 J/ ! * 


1 

1 , . i 


. i M ' Jtr\ \\ 

: , i | 1 1 i i jdtT I i : 1 hi 




i i i ^>-a — lo-4p i c 


1 14— W ! i i ! 1 T^j i 


1 In 1 1 1 i i I II. 


T " i s4. 



M 



CD 
d 



O 



aq 



a. 



jf 


ft 


I ,? F 


/ I 


t i i 


£ p j 


1 i .,.„..,, ...,,. ,*<.,*. k 


til 1 t j ! \. 


! ! tr'"' ! *\ 


1 i I i 1 ^>to 1 ci o 1 o 1 nj 1 I — I — 1 — 1 — I — 1 — I — 1 1 'f^mm— 



I 

m 
o 



a; 



c 
o 

O 



o o% 

5 CM 

i 2 

-j en 












p 



flu 



1 


, — . — , 

1 .] 


T 1 

I 


: !l' 
I ...i.i i 


■f 


i i ' t 
! 1 


/ 


M 










! i 1 ! 
i 1 i 1 ; I i 




I ! I 


A 












s i I ; 


! 1 ! i 1 ! 






N 


ft 
















1 


T 1 » ' 

1 1 




_j 


1 / 


I 












1 I 


i 


1 
i 


1 i 


! 








j 


5 


1 












if' 
= , 1 




1 i ] 


j 






1 


K 




1 












tilt 
1,1, 


I 


\ \ 


i 






r 






i 












j t 4 ■ * ■ 

; ' i 


j 

i 


\ \ 

i 1 i 




t 


y 






\ 












f — 1 1 T~ "» T"" "T - — r- 1 

i ! i ! 1 1 j i 




Lo 


Y* 




! 








fc 










i i i i 1 1 r^^n < 


-0- 


—J — 


_*J — . 


i 

! 








*», 


»— 


*•< 


fcfc 


»- 



M 






in 



p 



110 



7 
I 


1 — 




* 


r 






r . 


















fl 
























— - 


__„ 









— - 


■— 






















4 




5 


3 












• ■-■■-?■ — < 
.. . .i- — < 
k .. 1. ...- 


— 
















if 














1 

— t- - 

• ♦ 


T 

i 
1 

H 

■ ■ + - 

-4- 







"— - 








£ 


5 














> _.. i ... 




»4 




















l ..;.._. j 






v 


r 








1 












i 

: 
fc- .-4 


*= 


1 ! 




i^- C> ^^ 


A 












1 t 


u4-~* 






















— 1 


i_ 


~- < 





r f 
L .L_9S 


B£ 


b— 


£1 


^_oi 


L 


1 






. 








1 


i 



w 

-v. 
M 



Ob 



o 

10 






o 



I 


=* 2 




t3t 




-,£t 




Ji- 


II 1 J 


t 


4-4^ 4-- 4^ 


X- it. 


t _ z\_ _/ 


_I 




T 


*-■* — ~~*^ 


— «. " 


— »b * — ; t^x- -0- -0- _< > — - 


— 1 .1. J — L-ic^uPtoJo 



i 


TD 





c; 


-0 


e» 


^ 


• 


* , - — 


m 


u 




c 


1 





• 


<_> 


© 






t 





(Tt 


ID 


CM 


1 


0) 

5- 


^^ 


3 


X 


o> 






«t «* *! 

cw ~« •-• 



* *? 



u* 





1 

— i 

I L..-H 


1 
i 


in 

i 
h "1 — 

L„..j 


TT4I - I 


4 


I' ..jti/t 


/ 1 




it- itt 442 t it 


i 




^ ^^ / tr- 


: i 




t 

t 
i 


iv ,p V 


i 
1 




f 
I 
i 


* ^it X 


t 

....4 - 




. - 


4=--:^ - % 


IU 


O-ftc^ 


t 

iQ b ig 


> 1 J — 1 — 1 — 1 — 1 — 1 — 1 — * — 1 — 1 — 1 — 1 — 1 — L^tSpfc- 







© 



I 



■o 
10 



** 

€? 






ni 









A 


rr zr 








- IT 3 










- -E--M- 










M- 










-f --h qt 




1 






' V i 








/ i 










cf ' 








_ S-- ~k: 


• i 






<C 


- 1 loliO 1 o 1 lo 


*"*^-»^4^L^^ 



« 



p 

CM 



o 






<* 

^ 



04 



* 

V 



T '— ' - " " — '■ ' 

I 


/ 2 


,.._._, ^._..., + . _.,^. ,. ,..,. ... . .„ 


f 




i 


i 


x 




M ^ 




f\ 




i * 




/[ 




M j ' °! 







1 




« 




d» 




■* 




*» 




^ i 




* « 




o 






• 


o 


r— 


o 


*i— 


4D 


o 


| 


*•- 


a 


L. 




■r- 


o 


*3 


^*" 






CVJ 




^— 




O 




o - 




-o 




<: a) 




<_> X 




<£ -r- 




zr h- 




t- c 


m 


o o 


m 


M- -r- 


«« 


+J 




CO f- 


1 


C en 





o c 


.. 


-r- tO 


•t 


+J W 


s 


3 -M 


,£ - 


4r - .» 


^? ■* 


S-O 


O 


4-» KG 




i/t • 


.. 


t- O 


• 


M 


1 


<-S 


X 


3 








0>O 




V- r- 




CL 




X 




O) 




t/> o 




*f— . 




:£ o> 




-a 




i- n 




o 


^ 


-C c 




O QC 


1 


I 


e 


o 


.. 


en 


* 




*4 

o 


£ 


V • 


3 


< 1 


a> 


n m 


•f— 



o ft 



112 



■ ~r ■ 

i 














, — ~~1 
























































\ ! 
t i 


! 










— 








ft 












1 


! 




























i 






h 1 








^___ 


1 p I 








— 


1 






I 




1 

1 














> p" 














j 


1 
















L 




t V 






1 1 






^>- 


H- 




. 


y-" 








1 






1 


L I 








^*fc 


to-A— c 


■.■Qt (>— — 


*-o- 




1 1 




> 


. 1 


1" 












n 

Q* 



C* Qi 



ft 

o 



• 



o 



o 
o 



'T 


r===~pz: 


-T r— i^ 




: == =~tf == : 


^ 


__. —™ — 1 


fa9= 


<* 





£-£ = ± == : 


1 — ^ 


1 ^Ofl-i — <^>- 


44 n KM 


eg 



• 5 



^ ". 3 





S d 



3 cr 






^ * 



l 1 i / - 


~i • ' 4 - 


U" /f 


M~ 1 ^^ * I 


, , , 4 . , , — + ' 3 ~ » ^ 

1 i If < > 


— +-— --i — 1" — | — -^ - ^ "J" l~ r 


I ^ — .- v —i- ^ • 

L 1 1 1 _-<<»_l 1«, . ..... 


. . _ „^l > 4 J r — ' ' ' *t 


j(fc« ' '~~" 1 - ^|L 4 





© 



o 
o 



31 



•q ^ ^ ^ 
« « ** •* 



a 



113 



nn^nr- 


1.0 


40 


i j , 


IX 




Ok 


i — 1 — — 1 — i — 1 — r — — t t 4 


rrf— f- 






iti: 







yT it * v 






V L ~ * 


1 


b="^ ! 


Jt 




u-4—^*^ 


it 3 


s 




^ 


• 
at 




N *^ 


£ 01 


3 ? ? 2 2 ? 


•' ' ■* — » — * — S*i*J© 

T • « « M 

•^2 


3 
U 

c 
o 

• 


4- " 


j| 2 


o 


f 

— t ■ 


«« 






— grf 1 •* 


« §» 




j^_J_ 


« £ 




-J f , ^ v 


9i 

• 


r^IT- + : 


Vj [ 1 H 


1 

* 


D-- I- -i Lit 


* \ , tj f ~ "' 




i 1 ur^ " 


, V * — 




kPr^-° -4--^- 


, *\ , ■* 




L^tear^iu^^^^. 


i i **■•- 


*S 


5 5 5 5 2? 


*. ° r ** w 


^•K 



CJ 



114 



m zz: 12 . 


2 


it itit - 3t 




' it -tJ3' 


«i 


// T- 




it - -Jt 




/f M 




it /It 




zt-,2-4-t 


_ .___ M 


J—*'' \ 




I . j^tfci to t ^-— » — TM 





«? <!• 










— 1 — 1 — I — I — I — 1 — 1 — I — 


■^0- s 




4 -* 




7 




m . m 




3 T 




-J 








/ -r 




I 


EE 


LZ^tdftaM^^B O 



r> 




I 









V 




*» 




* 




« 




^ i 




M « 




o 






• 


O 


r^ 


10 


*r- 


tt 


o 


I 


t*- 


a 


S- 






o 


IO 








CM 




^— » 




o 




o • 




-o 




< 0> 




O X 




«£•*- 




3? *•- 




t- c 


• 


o o 


*• 


«*> 


ft 

9 


!/»•*- 


c * 


51 


it 


3 +* 




■O 


S '. 


•^ a* 


o 


-M^O 




*/> - 


• 




• 


ft 


• 


Car 


a 


3 


*^» 


«/» ** 


^ 


«/*© 


^** 


0) o 




a 




X 




a> 




t/> o 




••~ • 




2 O* 




-o 




t- ii 




o 


2 


55 


■ 


f 


« 


r— 


.. 


ro 


• 




t 9 


£ 


v * 


3 


*>. I 


a> 


* -5 




■ 


U- 


© 




« 




40 




» 1 




a 





CM 



*i n 



o* 



115 



1=1= ==== _?===== 


&^=?fH 




— 1 ^ — j . — | 

, j^ 1 , y 


=^== ======: i~=+ 



M 



O 



^ p, «* 

* * •? 



U* 



If ' 


-1 — 1 — 1* 


^ , am 




■JE- 


«t 


2i 




v i 


«* 


2 4 




■ •* 4 I 


- — ^ 


,p.-*=~-^ JL- 




c i-^* - 


«1 


^Jo™ V ^- 


'■"•^0 



o 

I 

s « 



5 S 2 2 ? 

*y ^ •? *r 



^ «% 



| ! ' '- i 
1 


n?— s 




• at 




t^Qt 




23 




-/ I 




2 f 


2 


f 




5=t 


Z 


\. 


? °. ^ «* * 


<* ° ^ ^ ** 



I 

9 



m m 



© 

m 
i 



<M ~* ~4 



116 



Iff! 





■ "F 



u 

c 
o 



« CO 

3 a 



117 



- - r- n — r 


y 1 ' ~ 


40 



f rr :i 


M i n 


i 


ztti: 


b? t i 





y — 1 t -f » 


ji # 1 — i — «* 


•0 

o 

10 


""^ " "l 


J-L-+ j h- s 


• 


T 


<5l_4 t > — -t 1 — *t 


• 
u 


"X — ^ 


I L 4 j 


o **- 


hr'K 


i j ■ ' j *! 




"i^lp t: 






l_ _l°***-q1 


♦ ° ^ * 2 

• 

* 

^ , , f ■ i*» 




<* °. «* 2 *? 

<* * f ■? ' 


o 
cr • 

< o> 

O X 
•SC- 
w c 




^r *** 


• o o 




k _JL «* 


I c ^ 






* o c 




_JSL ^ 


2 *j u 






• wo 


1 


■JL-X ^ 








•*— o 


^/ 


| 1 | C| 


? S. 


£ 


\ X T 




L i°°>« 


fesfa^ou^M all 1 ill 'o 


£ lb o 


1 1 i 1 1—1 *■ — -*■- ■ 

+• ** " 2 ? 
tf f f f 


* ° "J * 2 

U 

*—| 1 1 1 1° 


ex 

i/> O 

•r- • 

o 


* 


-T ^^P " 


-: uo: 


-4-j — 1 — \-\- 


f I 

1 — j 1 «q 


i i 
i 


1 _i 




C\J 


_ — f 


f j. ■ — «* 


S £ 




9 < I CT 


[ 


, f | ^ r 


o u> 


— , -. — 


j J 1 I 


o 

o 


| — | — — I — J — j — 4 — j— 


JF _1_ ^ 


*> 
1 


j i 


t 


31 


1 — — i — 




tf 


, . — i — * — * — -* — *- 

-*. «* ** 2 ? 


* ° ^ " 2 





v. 



113 




I 



i 

• 



T3 
01 



U 

c 
o 



CM 



3 £ 



cr> 



i 






119 




10 
ID 



1 

a 

CI 



O 

i- 

*o 

CM 

o 

o • 

< © 





















y 


r- 








i — i^ 




















f\ 






























jf 


" 










^ 




















































H 












^ 


















A 


J 






























^J* 


f 


























I 
































1 


«v 


i 


I 












"1 
















*. 


*°-XH 


is 


3 













" •• 



"• i 



<=5 ^ « ^ 

C# »■« ^ V 



* *1 



• • • 







o o 



o c 

•r- (0 

in ■ 
-r- O 

II 

e = 

a; o 
a. 

X 

0) 

oo o 

i- II 

o 

-c c 
o a: 






3 






120 



== !=== J==» 


= - = + ==== -/- == r 


/I ■ " 


= =g^ = E=S = r 


44\4~l- Vt- + * 

— I — 1 — 1 — 1 — 1 r*°frfrl- lob 1 o 1 eTT»lHl J — L 



09 ,_ 



O 



O 



CO 



3 



121 



















1 i—i 


f- 








2 




















/ 






























y 






1 






■s 




















/ 
































A 












*R 












* -^ 








/ 












^ 










b 










/ 
























5 
& 








i 
























K 








N. 












*i 


♦ 


< 






ei «o ■* * 




■* 


m i 


< 


o 






M a 

o 



* ■? 



a 

O 






O 

V- 

<o 

CVJ 

o 

o • 
-a 

O X 



=P =5 - 


^ j£ 


. y 


-£ 


it r ± 


, jt± 


c r 


3^ X- 


\ X 


I --'~U^ »U «i... 



3 

* ■ 



> !. 










.o o 



o c 



3 -M 

u» • 

-<- O 

n 

3 

<y o 

i- r— 

wi O 

*r- • 

JO> 

$- II 

O 

-C c 
o a: 

i 

«t 



3 

en 



122 




e 



i 

Q 



I 



s 

% 

d 






o 
I 



01 

u 
c 
o 









a> 



123 




l 

a 

CO 

<* 

I 



1 



O 




o 

w CO 

o 
o • 

o x 

7* 4- 

*>- C 

« a o 



i 



i 

o 



I 



I 
I 

Q 



o 









c & 
o c 

.,— *» 
WOO 

t/» • 
-i- o 

tl 



3 

<y o 

w •— 
a. 

X 

i/> O 

s~ II 
o 

l 

lO 
CO 



II 



3 



124 




9* 



3 
r— • 
U 

c 
o 
o 



in 






« -X 



#» 
*• 



© 

I 



O 



125 



























*■ 


} — 








! !** 

— n 
























j 

























f 
























< 


/ 


^ 












— «* 

■ — ■ ^ 


















:.=— - 


ff 


J 
























r 


. 


r 


/ 








. \ 
















\ 








/ 


























1 
1 


> 


























sl 




















| — ■ e% 


* 


< 


% 


« 


9 


e 


1 


* » ° 




i 


»4 

4 


*1 



I 

o 

o 

ok 

■ 



*- •»- 






CSJ 

o 

o - 




* * 



cj «! d •, r 



* «1 



- 5 Jzf =F 


=+===39E±zr 


===fcfc=£E- 


± ± r ± ± - 





I 



o 
i 
i 



O O 



c «/» 

o c 



3 <*> 

s- o 

4-» 00 



a> o 

V 

in O 

o 

O QC 

I 

en 



3 



* •? 



126 



X ' a 


/ 


± j[ 


-Jt- 


11 


~«*— -^ X — 


z t 


\ t 


\ *.. 





i -8 

, * " 
5 ■. 5 






s 

; s 



3 a 



127 



"«■ . 




* * 



n °i n 



*- n 2 



cvi 

o 
o • 

< v 
o x 




* * 



o o 

3 ♦* 



;8 







a> o 
a.*"" 

X 

(A O 

•r- • 

I* 

o 
o a: 






3 



128 





| 3 




-jf 




l£ - - 




Ji 




M 




£t 


- ^- . 


-t 4 -T 


"T 


-t 44 




^», - 


I 1 .1 ^ 


***£-€■ tocT^I >=4 e=^ > i<'o 



s 

I 
« 



I 



c 
o 
o 






i % 



^3 



<* «e «* *i 

<s» «s» •? •? 



129 



! 



Ill' 

— i — — -j — " 4- 


zA±. 


— ^__ — , — : 1— ■— 4- 

— r -^ 


_, , 1 1 — ^ 

y — , — — — «, 



I 
m 











































*+ 












































































^ 






































n 
















































































































































«i 












































7 

1 




! 
i 




. . ... 





















<3» •? 



T * 



t 

m 






*0 

CM 

o 
o • 



o o 



4/» ••- 

C *A 
O C 

««- «o 
♦J w 
3 <M 

•^ • * 

<•-> s 

^ o 

m o 

a; 
*/i o 






■8* 

o 

5«§ 

i 
CO 



3 



130 



— - — — — — i — i i- — i i 1 >.. T^ | b^r ■ n— — — — -■-. ■-,_„ __ , _. 

' I I — LJ — I I I T*4ilL \mk J . L 





o 




i*- 




S- 




'*— 




*T3 




CM 




^™ 




o 




o • 




T? 




«£ 0) 




O X 




<t -.- 




z «+- 




5- C 


^ 


o o 


^ 


**- •«- 




+-> 


» 


*/» f- 


1 


C «/» 


« 


o c 


.- 


-t- «o 






p 

* 



* «1 






VI 


■ 


•r- 


o 


T? 






It 


£ 


X 


3 




i/> 


■ * 


4/*K0 


2 


o 


a. 






X 


GJ 




co O 


•r— 


• 


S CT> 


-o 




i- 


n 


o 




-C 


c 


e> 


on 


o> 




C"> 




C 




3 




c* 





131 





"" ■ '-4-U 


■\fr 


\ 

— (- 


— i — «. 
—4 — 1«3 




t 




1 

*. ♦ — H 1 




T - 

_ + 

{ 

. . + - - 

i 
1 

-4- 


i 

1 — i — J«q 


i ... 


^ i ! 


! 

f 

1 


" T I 

....J \ 4- 

i_ __i L -i — 


L.O- 4* 


.. 


L i ^ 

. — , — ,, ♦ — i — -+ — <■ 


1 lei 

, — L — ic 




_:T:x4t 




lZ±T 2 



© 
o 



e* ~ 



Ok 























- 1 






"7 








ff* 




































«^ 














1 


























































«* 


























































! 


i — — i 












^ 










































































e*l 




































































» i 


























i 


» 




* 


4 


* 


< 


p* 



I 
I 






I 

at 

2 






• T 


, , 

i 


— r 




i 


! 1 


! 




y * 


"■ t 7 

4 | 


i 

s 
— f. — , 






J 

1 






■ * 

i 
t 


■ t ~ H 

i 


^ j 


r ! 


. 4 


■ 4 — ■ < 






I 


i 


t 


i 


— 




~-i 


i 




T 
















! 

! 

». — ~ 






1 


1 


1 


i 




i-..- 


i 
> f . 


I 
j. . 




| 


1 




■ — t~~ 


! 
i 


i 




4 


, f ^ 


* 














t 

i 










i 


1 

, — i — , 


1 


















— - 






i 


i 















♦ — — 


1 






i 
I 














> 


■ t ■ 


i 


^. 




IhU^ 











tl 



o 
o 

! 
P 



s~ - 

•— o 

CSJ *M 

o w 

O <0 
0) 

<L C 

o ••-> 

*•- #o 

*/> «♦- 
c o 
o 

-«- o> 

*> r— 
-Q C 

-•- *o 

i- 

t c 

3 O 

4A •*- 

Q. C 

0) *- 
to 4-> 

i- O 
O <— 

e-> v 

I O 

O ro 

it 
3 oc 



o 
o 

R 

3 



<D Of 






a. 
O 



132 

























m 1 






1 


f — ' 
























/! 










































































































\ 


^ 














































1 




















































































L 


















1 
















^ 


«4h 


fe=3 






... 1 



I 

H 





I 

li 
O 

ft 



&• C4 



Q. 




























/ 


►— 


































j 














n 
























/ 


































j 






































i 
















*i 






















/ 
















*. 




















' 


r 


































/ 


















«i 




















c 
































, 






















o 



u 



o 

I 






o 

i 

o 



3 



i - 



« e» 



a. 



^ -T ^ ? =r 


/ 


Ztztjlli: Iff ^t 


/ 


f 


TZ± _i ±SHT4llt 


r 


4 4^t J 


* 





t 

N 

Q 



© 



o 



M 

3 






133 





i 


i 
i 


^ - 


— I — I 


! 




r 

i 


r 
j 




i 

i 1 t 




i ... L 


/ 




i 


* 


Xfr 


• i » i 


' 


t T t 


i \ 


tp/ 


1 1 

i 1 i 


1 


1 


» 1 


1> 


; i 


i 


1 

I i ♦ 


! ! 


^U 


! ! ! 


1 




I t 
1 i 


■fTP 


! i 

I i 




\ 


i i 


\J l ' ; 




1 1 i i 


i i 


N4 


_ , 1 


♦J— 1 



I 

H 



W 

o 

o 



CO 

to 

H 

3 



<=> <«• 



Oi ~4 






-^ -^-3 


r 


it 2 it 


r 


tit it 2 it 


4^t it ic 


/ 


/ 


I V 





I 
I 






3 



O 



o 
«3- 



3 

0> 



o 







N 

8 

ot 
o 
I 
It 

o 









134 



nrflmrm 


* 1 1 1 n 


i — j2 


rrz] H -h 7^ 


i 




- -i i / 


f — 1 — 




uj[ 




t*> 






— ^ 


i * PL i i 






L.I.. | K 

1 >sfa.*i 


=i^-th*e-»- 


lo 



e 



ti 


01 

o 



Oft 

u 










o 



r- 

r* 



O 






1 


i ' 


/' 










i 


! 1 
i i 


t i i 


/ 


i 


| 


! 






j ? 

i 




j 




i i i 








i 


«? 


}# 




i 


C 


i 




s 

1 


i i 


sLi 




1 

i i i 


* i 







<** If 

C 

O 

^ o 



o 

H 






135 




o 
o 
o 



o 

CM 


































































































































































































































































































































, 




























i 





X3 
01 



m c 

o -f- 



I 

II 
o 



c 
o 



o 



01 



cr 



a, 




o 

o 



e 



136 




! 
It 

6 

03 

O 



u 

c 
c 



-« o 

3 .? 



137 



